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,jj':: INTRODUCTION AND SUMMARY
i_: ,, l.l. Introduction
i
,_,,,. The reaponse o_ composite materials to gatiguo loading has long
been a topic of interest. Typically, composite materials will
i, accumulate damage, which initially may be in the form of m_croc_acks '
i /."
_ between the fibers of a lamina and/or between the laminae of the
' -. laminate.
_: _: During the growth of these microcracks, which eventually leads Co
_: mgterials failure, the response Of the composite in terms of strength
,_ , and stiffness is typically degraded. Of particular interest to the
_:'; presePt program was the effect of fatigue-lnduced damage o_,,e.omposite
Li_&':
stiffness, This effect was monitored by conducting a series of fatigue
_; , tests on [+-4512s and [±67.512S
_J_',:. T300/5208 gr.aphlte/epoxy lara/_tates.
i_,' Durlng the fatigue testing of these laminates," stiffness was:_L
._.::_'. continuously monitored, to specimen failure. The stiffness versus cycle
;.., data were then studied to determine if a correlation between loss of
material stiffness and failure could be predicted.
i:; The CompoSite Materials Research Group has been active in
fatigue-related studies for some time. Some of the more significant
L'
studies include References [I-5]. As in some of the prior studies, the
k _ _
present investigation provided the special challenge of monitoring the
composite stiffness as tlie fatigue test progressed# The challenge in
monitoring the stiffness was in doing so such that the stiffness was
:_1 measured with a high degree of accuracy wiLhout interrupting the .a_fgue
!J!:JIij' test. Tile concern ,,ere was that continuously stopping a fatigue test to
00000001-TSA08
-, _ak_ sti£fne_s m_asurcmont_ c_uld affoct tho fo_uo _o_ult_ duo to +"
tim_-d_pend_t_ properties, or other unknown eharacteri_tics of composite
materials. Therefore, the Composite Mato=ials Research Group developed
q
and utilized an advanced computer-aided testing facility, details o_
which will be p_esen_od in Section 2.
: 1.2 Summary ._
It was found that the [±45]28 l_mina_es did experience a stlffn_s_
reduction prior to failure. However, the onset of this stiffness
reduction could not be correlated to load or cycle. The [±67.512s
laminate did not exhibit any measurable stiffness reduction prior to
failure. The cyclic tension loadlng caused a slightly nonlinear
'. reduction of strength with respect to the logarithmic number of cycles
_ fo_.._he [±_512s laminates. Using the same correlation procedures for .
the [±67.512s laminates, resulted in an almost linear re_uction..-of-
strength with respect to the logarithmic number of cycles.
_ ................_._ ___._____._:________.:__-_-....................._ :-- _----_-__-_-.-::_-_-_-.-_-.........._ _ _._-_.......___..__...__..--.---_-- _--_ ....__ ..... -_......... _-J-....
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_-.. Af_or; _ttdy.tn'_; th(* _rro._tra:tn .plotn and tho ._ft_nenae_ ealeulntod ..............
f '
'_";;" using each axial oxtensometet', it was doturmtned that banding effects
i II'21i. WOre nOlleXJ.Btotlt, Therefore, only one nxiat and one transverse
ii!..7 exten_omuto.v were utilized durin,_, the fatigue testing, StroBe Verrlufl
'. All static tests were conducted at: a rate of 2 m_t/min. Fatigue
testing was conducted using a stress ratio of R = 0,1. and a cyclic rate
.,.. of 10 Hz,
_,i:. Prior to conducting a fatigue test, an initial static stiffness
Ci.
_,_ te_t Was co._ducted to determine the precycXle stiffness of the speclmen.
'_ This statle test was terminated at the maximum axlal tensileb,; '
,y/,
_, stress, o prescribed for the fatigue test. The resultant stiffness
,'_,.. max '
,i:,:- was then utilized to establish five percent increments of decreasing
dynamic stiffness. Cyclic loading was interrupted after the dynamic
stiffness of the specimens reached each of these increments and a static
,/
stiffness tQst was conducted to verify the stiffness decay.
2.3 Data Acquisition
All data acquisition for the static and fatigue testing was
> performed using a Hewlctt Packard HP21MX-E minicomputer. For monitoring
the fatigue testing, the data acqulsitio_ software combined a veal. time
data acqulsltlon and reduction routine and a logarithmic data stor.age
routlne. The data acquisition routine is capable of reading 8 chalmels
., of data for a fatigue Lest conducted at i0 cycles/see at a sampling rate
_" of 320 sample,/see/channel. Additionally, the data acquisition fat each
_'_°' cycle of the test wa'_ synchronized to begin sampling at the beginning of
_:C the cycle, i.e., at o . Thin allowed a very efficient data storage
'* '" rain
o, .
i,:i "" format for redUction purposes. After the stress and strain data were
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acquired _or a tempi, ore cycle, the dynamic atiffm_nn wa_ calculated
unin_ a l,inoar rt_raaalon turVes, fit, h decision baaed upon thin value
wan then made to continue or intercept _ho load cycling. If the
eaieul.ated dynamic, fltiffntmn indicat, o4 a 5 percent lnt_roJaant drop of
_tl_fno._a, _hotl the test wa_ interrupted go a_ow a atatax--attffllons
test to be conducted, after which tile fati_ut_ tone was continued.
Data wer_ t_tored using a logarithmic procedure, as indicated in
Table i. Since sti£fness reduction precedes spoclmen failure, it would
Table i
Data Storage Progression
Cycle _ner_ment Between Data 8torp_l@.
i to i0 2
i0 to i00 I0
i00 to i000 i00
I000 to i0,000 i000.
i0,000 to i00,000 I0,000
i00,000 to 1,000,000 i00,000
be quite possible _or the specimen to start .to indicate a reduction o_
stiffness and fail before a scheduled cycle when data were to be stored.
To prevent tileabove condition, the dynamic modulus was checked i0 times
: between each data storage cycle. If the specimen had not failed at tile ,
: designated storage cycle, these values were then deleted from storage
• and the value for the data storage cycle was stored. If the xpuclmen
failed before a designated data stor_ge cycle, then the values were
maintained in memory. This ensured that tilemaximum amount of data was
O
collected for each specimen, while keeping data storage files to a
reasonable size.
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- 2.4 Modulun CnlculaCion__s_n
Th_ ntat_mon_ of work foc than program requcetcd that th_ dynamic
. secant moduJ,un b_ calculated. However, ducin_ ver_fication of _b_- ..
-_ softwar_ rou_inon before fatigue testing wa_ tniteated, it was nott_ed
f .
9
that the secant modulus calculated varied by approximately five percent
_ from cycle to cycle. Since• the increment of modulus decay needed forL
_ : test interruption was five p_rcent, this was unacceptable. _t Was found
_ that the variation was caused u 7 twa problems. First, the data
: :[
,:o acqulsl_lon approach utilized by the Composite Materials Resoarch Group
!:" e_tails digitizing analog stress-strain data. This entails periodically
,_." sampling the analog signals, and then converting the sample to digital
.::.. form. During this process, the absolute minimum and maximum stress and
u," strain values may not be sampled on every cycle. For the sampling rate
_!_ utilized, it was c_iculated that the greatest difference between the
.... absolute maximum and minimum stress and strain values and the values
J
actually sampled would be three percent. Additionally, the samples are
v: subject to approximately one percent electrical noise. These two
i * .
z_,. unCe_talnties essentially explain the variation of the secant modulus
. :__ from cycle to cycle. One further point is _hat, while studying thei _(ij
[. r_asons for the dynamic 8ecan_ modulus cycle-to-cycle variations, it was
'.i noted that the [±4512 s laminates were nonlinearly elastic. Therefore,
=i/ the magnitude, of the dynamic secant modulus is load-depend_nt. In term8
of relating modulus decay from specimen to specimen this behavior was
._," considered to be unacceptable.
_::_" Thus, it was decided to utilize the tangen_ modulus method for
_i calculating dynamic stlffnesses. This method is believed to have
: several advantages over the secant modulus method. First, a tangent
!
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r: :,., TEST RE_ULTB '
_/: ,! 3.1 Stntic Tonsils,_ R(asult__ s
!i
: :. "'i_ Five spoclmons of each laminate orientation, i.e., [+45]28 and [_7.512s , , ..
wart statlcally teated to obtain ultimate atrenBth values for use during/i _ fatigue tasting. The results of these static tests are presented in Tables
_i!iiill 2 and 3" The shear m°dulus GI2' P°iss°n's rati° UxY' and ultlraateshear__ "
i! the folloWlng equations from Reference [6]: ,.
._._ E
/._:_. Cl2 =,, x (i)
o"_ 2(l+v y),.i. X
L', i_
,_# '
_,".'i'"'"; V " - _y (2)
t_i:,: x
_!, _12 = 0"5°x ([+4S]2s laminates) (3)
z12 = 0.3535% ([+_67.512slamlnates) (4)
3.2 Tensil_ FatigUe Results
During the tensile fatigue testing of the two lamlnates, the dy_
modulus of the specimen was continuously monitored and the cycles to
" failure were recorded. The stress versus number of cycles to re/lure of
li
il each of the two laminates is presented in Fl_ure 2. The regression
of the form'
• For the [+67.5]2. laminate the equation takes the form:
, Opeak = 10.4 - 0.4 _,nN (6)
_" PhtECEDINGPAGE BLANK NOT I:i_tEO
_ mm_
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Additionally, tb_ peak stress versus the number _£ cycles ta
failure Was plotted _n a linear scale to determine if there is a load ....
sensitivity, i.e., a percent of ultlmat_ strength where fatigue li£e
., transcends from very short to very long. T_Is plot is shown in Figure
3. These plots indicate a transition between short and long fatigue :
life occurs at about 11% MPa (17.2 ksi), which correspond to 70 percent
of the static ultimate strength for the [±4512s laminates. For the
[±67.512s laminates, the transition o_curs at about 38 MPa (5.5 ksi), or
approximately 55 percent of the static ultimate strength.
The fatigue test load levels for the laminates was originally
specified by NASA-Langley to be 60, 50, 40, 30 and 20 percent of the
static ultimate strengths, with five fatigue spe_q_i_imensto be tested at
each laad level. However, the first specimen tested, a [±4512s laminate
loaded to 50 percent of static ultimate, went to 106 cycles without
' failure. Therefore, it was obvious that the load levels selected were
too low. Thereafter, load levels for conducting the fatigue tests were
selected by the NASA-Langley Contract Monitor in close coordination with
the Principal Investigators. Addi=ionally, at the Contract Monitor's
request, certain specimens were c_cled w_hout taking dynamic data.
Instead, the test was periodically stopped and a static test was
performed to measure the stiffness.
Tables 4 and 5 are a summary of the results o_ the fatigue testing
l
of the two laminates. As can be seen, the [±4512 s laminates exhibited a
modulus decay that is load-dependent, i.e., the larger the peak stress
the greater the modulus decay. For the [±@7.512s lamlnates, the modulus
decay is essentially nonexistent; on average the magnitude of the
modulus decay for this laminate is close to the magnitude of
experimental error.
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_' ; Exampl_..of tlm normaliz_d _odulus d_eay v_rsus number of cycles
'! !
_: arc pras_.tod In 9tguros 4 through 13. The (dynamic) longttudlnal.
i,. !
.; moduhm has bc,en normalized by dlv_ding by the (pra_ycling) inltlal
v
• _tatic nlodulu_.
_ ' Several attempts were made to correlate the modulus decay data for
'" I. the [±45]2s laminates, withoug success. The first attempt at
correlating the data was to average the modulus decay at approximately
coinciding cycles for the group of specimens run at each load level.
This approach was not generally successful since the modulus decay was
};)i very small until jus_ prior to specimen failure. Therefore, the average
would remain constant until the first specimen at a Siren load level
_2_ approached failure. Then the average would dip until the first
::(_:'_ specimen did fail, and the_ rise back up until the second specimen of
_ the group approached. This approach was considered unacceptable. The
_". second approach to correlating the [+-4512s data was to study each
51"_',/.., normalized modulus versus number of cycles plot presented in Appendix C, :
,..,
,_-,:_ to determine the cycle where modulus decay began, and then to compare
_"_-" this va/Jxz with the number of cycles to failure. This approach was
;+L.
_: hampered by not being able to establish in all cases the cycle when
,;.,, , modulus decay began. However, for _he plots where it was possible, the
v .h ,
,:" percent of cycles to failure at which modulus decay began ranged from
;,,'i/.. approximately zero percent for the specimens tested at a high peak
:_": stress, to approximately 60 percent for the specimens tested .at the
_iii lower peak stresses. However, it must be added that the scatter of theL
_:_,_:.- data from this attempt was quite large, and no_ all specimens could be
:_:;' included• Consequently this approach was not considered acceptable.
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3.3 Secondary_Effects
The primary Qmphasls o_ this study was the monitoring of tho
modulus decay o_ two graphSte/epoxy laminates, and to then._or_elate the
. modulus decay. Howover, as presented in the provlou_ section, the"
[±67.512s laminates did not exhibit measureble _odulus decay, ar_i the
[±4512 s laminates, while indicating modulus decay at the higher peak
stress levels, could not be correlated.
However, during the course of testing and data reduetlon, several
other phenomena were observed. For example, in comparing the inltlal
static modulus to the initlal dynamic modulus (see Table 4), it will be
noted that in all cases except two, the static modulus was slightly
higher than the dynamic modulus for the [±4512s lamlnates. However, the
reverse of the above is true for the [±67.512s laminates, as can be seen
in Table 5. The difference in both cases are quite small, and might be
attributed to experlmental error except for the consistent trend
indicated. It is reasonable to assume that the. statlc values for each
of the laminates are the "correct" values since they were obtained in a
very controlled manner, as explained in SeQ_ion 2. Therefore, it would
be reasonable to assume that the laminate must., haye a physical
characteristic that is dependent on dynamic loading.
As noted above, the initial static modull of the [f4512s laminates
were greater than the inltlal dynamic modull measured during fatigue
testlng. Addltlon_llyt when testing was suspended during fatigue
testing due to a 5 percent loss of dynamic modulus, it was noted tha_
the subsequently measured static _odulus was greater than the dynamic
: modulus calculated prior to test interruption. However, when fatigue
testing was resumed, the first dynamic modulus measured was also greater
• L
r_r_r_NNr_r_,,t _T_r, no
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than the hint dynamic modulus measured prior to t_st intdrruption. This
cllaractcristlc :Is ind:leatcd, for example, by..8.pocimons N45901,.N45701
and N45703 In Appendix B. This occurrence is actually much more
q
pronounced than the data from these tests indicate, since ghg first
.. dynamic modulus stored after test resumption was typically that measured
", a number of cycles after test resumption. In. some cases it was noted
t that the dynamic modulus after test interruption nearly recoverea to the "
i initial dynamic modulus, but very quickly decayed back to the dynamic.!
i modulus measured prior go test interruption. This type of behavior is
: most clearly indicated by Specimen N45901, due to the test being stopped
at a very low cycle number, where, the number of cycles between a data
storage cycle, as explained in Section 2.3, was small. It is presently
, believed that this apparent modulus recovery is due t_-m--_.iscoelastic
• response of the matrix material of the laminate when subjected to a high
-_, shear loading. This response was not noted in the [-+67.512s.laminate, i
"" However, this laminate did not indicate any modulus decay, and therefore "
, testing was not suspended to conduct static tests.
• The previous phenomena, i.e., differences in static and dynamic
: moduli and modulus recovery, were initially believed to be experimental
errors, due to the small magnitude involved. While trying to find the
i#Ti'
cause of these apparent discrepancies,, by checking the test equipment
_.._! and by studying the cyclic data, yet another phenomena was noted.
"'_ During the s_udv of the cyclic data for the [+-4512slaminatc, it was
- ! n_ticcd that the stress-straln hystorlces loop was shifting from cycle
!: to cycle. Further investigation revealed that the mean strain of
p
/.i: specimens of the [+4512s l:mdnate was increasing as the fatigue test
""' progressed. This phenomenon is Iso attributed to a vtscoelastic
, I
q_
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reeponse of the material. Figures 14, 15 and 16 indicate the slope of
the lines that resulted from the linear regression fit of the stress-
%' .
strain data taken at various cycles. As can be seen, tb_se lines are
moving to the right, and rotating in a clockwise manner. Additionally,
. thehigher the peak stress during cyellc loading, the greater the shift.
!_. The rotation of lines in the figures is _he modulus decay of the
i" specimen, while the shift indicates the viscoelastic response. From
L:, these curves, which are typical of the [_4512s laminates, it would seem
_ that the viscoelastic response is dominating t_e results obtained during
the fatigue testing. It is presently believed that the viscoelasticI
'
L: mechanism--m_y provide an explanation for the lack of modulus decay of
., "
i"i. _ the [±4512s laminates at low load levels. What may be occurring is that
_,. the stresses for the lower load levels are being relaxed, and therefore
r
not propagating damage zones that would show up as modulus decay,
_' Conversely, at the higher load levels, the stresses may be high enough
,. to overcome the viscoelastic response of the material and propagate thei •
damagezones.
_ 3.4 Failure Modes
Figures 17 end 18 indicate typical failures of the [±4512s and
i :.," [±67.512s laminates, respectively. The [±4512s laminate, indicates a
i ;:- failure mode dominated by delamination and matrix failure. The
i_ [±67.512 s laminates indicate a failure _ode highly dominated by matrixi 'i
failure and fiber fracture.
y,. When this program Was initiated, it was _xpected that the test
specimens would accumulate internal damage during cyclic loading, and
i,?'
that this damage would significantly reduce the stiffness of the test
specimen. To 'determine the extent of this damage, the test specimens
O0000001-TSCIO
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Figure 14. Slopes of the Stress-Straln Curves for Specimen N45901
atVarlous Numbers o£ Cycles During the Fatlgue Test,
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Figure 15. Slopes of the Stress-Strain Curves for Specimen N45803
at Various Numbers of Cycles During the Fatigue Test.
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Figure 16. Slopes of the Stress-Strain Curves for Specimen N45601
at Various Numbers of Cycles During the Fatigue Test.
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Figure.20. _g# _gck._Spe_i_N45602 of the [±4512s Laminate.
process. It is possible that the matrix material, and perhaps parts of
the fibers as well, have been pulverized by the cyclic fatlgue action,
conceivably in a shear mode. Obviously further study of _:t£s damage
mode will be required.
For comparison, Figure 22 is an even higher magnification view
(IOOX) of the same defect shown in Figure 20, in a region where a j
distinct crack is exhibited. A good flber-matrix interface bond is
evident, no bare fibe_ surfaces being exposed. Some suggestion of shear
lacerations in the matrix can be seen. The lack of damage even one
fiber diameter away from the crack will also be noted.
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,,_,, Figure 21. Close-up of Smear.ed Region .of the .Crack of Figure..20..
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i  Figure22. Close-up of a l_[stinct Crack in the Specimen of Figure 20.
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CONCI.UglONg
o-
During tills study, two 'r300/5208. p,raphtte/epoxy lam£nagtzs were
tested to determine modulus decay dul:Lng cyclic loading. The results of
' tile fatigue testa of the [±45]2s laminate tndJcat_ a cyclic penk
stress-dependent modulus decay, i.e., tile higher tile peak stress, tile
greater tile modulus decay. For tile [+67.512 s laminate tests, modulus
deeply was, llOlle){istent.
: During tile cyclic testing, three secondary effects Were noted.
First, tlle two lamlnatc_ orientations respond differently when subjected
to dynamic loads. This was noted in observing the difference between ..
static and dynamic stiffness measurement. Second, it was observed that
there was a modulus recovery when tile cyclic loading was interrttptud,
ltowever, this modulus recovery very quickly decayed after cyclic loading
": was resttmed. Third, tile [±4512s laminate exhibited a very st_ung
vlsctrel_mtlc response when sub letted to cyclic loading. AlL of these
socondat'y l'espollst, s were tmeXl_ected, and art, not tully understood lit tile
present that. Addittondtty, since these effects are st, condary, they art' ,'i:
_. unl Ikely t.o l't, celvt, much attention. Novertheles,,_, by havln,t, an
awarene,_ el their existence when beginning; any future fatigut, te_ttng
I_l'Ogl'_ltlt, tht, ir o_'t't|rrence |t4 lt'ss l|kelv to ob_tl'tlrt, tile l_ltL'rl_l't't_lt[Oll
of tilt, t'¢stll t.s obtalttt'd.
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Appendix A
Static Tensile Stress-Straln Plots
This appendix includes the stress-strain data for the i0 static
tests performed. Each plot includes two stress-strain curves, which
were obtained by utilizing two axial extensometers, one having a 3.5 in
2
gage length and the other a 1.5 in gage length. TheTe is a difference
!
between the two curves; however, the difference is small. Importantly,
!_ there is no divergence at the beginning Of the curves, which would
!. indicate, the presence of binding. Additionally, the calculated t_ngent
moduli of these curves are very close, as indicated in Tables 2 and 3
also.
_
!i!
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"_' ! Tables of Static and Dynamic ModulI of Fatigue Test Specimens
This appendi_ includes the static and dynamic modulus values stored
---_.,, for each specimen du_i_g the fatigue testing.
';:::'. :,
=::::i,:
', ,r
= ,:_
_=.
=;;:i. !
Yi
o
2:'.'.- i
=':" ,i
.'... PRECEDINGPAGEBLANKNOTFILMED
-- o,/_.
i
22 !., _..
-i
00000001-TSE04
56
ORIGINAL PAGE 18
OFPOORJALIlI'NLI.58@1
"/1%q'lPDAT_ DsIU/IOOI • COR'I'ilAIPI'HO, 4_-0_88 tnoJ[_"r HA_qA8
TYPF:-G9 11821 'l_PJl_lO_qTE.IISI01_ it 8P_I_P._ HAI_..84_901
TI,:ST DII_,CTION IX UP ¢
_lTt:ltl,_,t 4.-4_ Glfl/'I_P,90_ FATIG_ 8 EPE(:|N:P._EIIAPP+RECTA_GULAa
'r_.EIt&Tt)P_. 23.00 DF,Oo G. IIU."IID|TY 08o0_ I
CYCIolI_OFIU.'Q.- .......... I0.00 I_nT'Z : _O'Pn' (IN) ......... ?.(tOO
FuNcTION GE_ N((;,P_T--- I0o00 100.00 • WlDTiI (IN) .......... i.500
15ctm IRATE............... 020.00 EZ # T//ICI_ESlil t lH) ...... .044
OPEP_'I'OIt• 1 I_IIAH S
OPI:It_TtIR e0 a
1 t Ill8 Utlilt 18111t I $ IllllltSIIllllklt Illtll$ $ I_11 _l _lllllt$ti_ll_llt 111111 l_lll• iII1 IIII
GILA,. TYPE. LOb* U1GIi CAL-I:.OW GAL-III(;tl GAUE LEN. DE_';CRIPTION '"
8 41 -.OIB I0.010 O,OGO(_O0000.00o0 0,00@00 ')(tk_D L,CELL
? 48 .005 I0,008 0.00000 .07000 8.aO000 LOt;(;. _(T.
6 4*c) ,005 10,010 0,0(1000 ,Olg_'O °96480 I.,A'I+. }_"r,
_PECIt_.3 ¢ Iq45901
CYCI._ • STATIC LOI_(_. DYIIAHIC"LOI(C. G(I2)_(F,.+06)
_ODULtllsm(£4-06) NODULUS_(£*06)
1 2.o4 • + _...4'r .?:1
8 _.09 ,69
8 8,87 ,69
? _. 86 .68
+ 9 _.06 ,68
' 19 :l._J .6?
29 2.81 .67
85) _,. 84 .6T
49 2,00 .66
+, 69 2.2_ •6S
T9 = •27 ,6_
80 2,87 ,68
')9 _. :25 .65
- !$o 2. ,.,9 ,66
: 20o °,_6 ,68
259 2, _0 ,68
: 818 =.80 ,66
" 368 ._. "8 .64
420 :i. 20 •68
4**9 2.17 ,62
584 _. 18 ,60
586 a.:39 2. I0 •59
688 g. 26 ,64
G87 _. 2? ,64
• 642 _, _8 .64
• 641' .n.88 ,64
652 -". _5 .64
• i 65';' 2._4 .64
:. ?60 :_.1? .61
• i360 8.10 .89
960 8,08 .57
00000001-TSE05
iJ
.>. 57
.:}
'7
:i Nq-S902,+
_, 'ITqT II,VI'R IIi/_4,19111 u COPPrI_tST Nil, 4:1-0308 PIIOJIq(_I' NAI_A
.+'i', I_rPP,.,_,) 11,q_I 1"P_1om TI'I_SIOII ; I_PCCII91_NI_¢_: IICI$O= :
+ ,':: TI',_T 1111II;l_l'llIN I,_ UI' I
' !:. HVI'I'III,XI._ +-,l (, CII.t'l',9Osl FATIP4IP, • IIPI_GIIII;N@II4PE ItI.CCTADIOUI.A_
+ _ TIFPII_IflI*+IIIIII+:=3 (111 Ill;I:,U, IIIIPIIUIT'Y _tl,ll;3 11 1
..,+ tt't'£LIXl! FIU.+O, •........... IU,O0 ItltllT',: _ LEItGTI1 (I.ql ......... ?,000
FIIPII:+I'IIIP;Ill,P+IIPII;,I'll_I,'I'.-` Ill,Oil llit),O0 • WIIITII (IN) .......... l,llOO i
@CAN IIYIV ............... 020.00 11_ ,+ TIlICKIt£@+'.; I Illl ...... ,044
+ ' OPI'II,YI_lll# I 1901IADI l
? Ol'l'4IVl'Oll *P "
•; l;,lIAN, _'PP. lilt+ lllCll CAI.-I+OI¢ CAI-IIIIHI ILX..H+t LiqN. IU_+_ClItI'TIOPI
|t 41 -.OIL1 IO,OlO 0,00000 200o.0000 IS,O0000 ;IOIQ,B I.,CEUt.
_' 411 .00.5 IO,OIRI 0.001100 .117000 _l.llOOl)O LO._(_, IT_.'I'.
. 6 4._1 .U+t_ IU+tl tO O, O_('tOQ ,,0 I+TO .+9tl44,10 L&T. Rt'tT.
SPl'(;INII_:N41l')02
CYCLI: _ S'I',XTIi/ LONG, DI$ADIIC LONG. _(1_)1(t_+06)
+, PIOLtULUS,+,(t:+Ob}, I'IOIIUhUS_(1'I,,.06)
,'I 1 =,47 .?0
:'.: 6 _. 44 • 6g
? = • 4:1 ,6 <)
• ,-* 9 g,41 .6tl
18 :1,41 .611
•• _II =. :llJ .67
_111 =,07 .6?
4ll = +P,5 .6?
il =, _15 • 6¢,
(_lt =, +,14 ,66
_11 =, 3= ,<)6
1t8 _, _13 ,66
I4 • =, +_It!) • bY
=oo :,31 .6_I
_51 '.t. _16 .6T
_'7 =, +,It,, .6?
2113 2, tl_ .66
=it7 =. 311 ,66
=_).._ =. ;14 . b6
2');' =,a4 .66
". It02 = . tltl ,6b
UO? =, 46 ,68
60;' _, 4 i .61_
if04 2,4 tl • 6_
: +)04 =.OT t'.43 ._9
#'
+++ Nq5903
: • ,_I'I'C I Plltll : ll.:._t_O:+t
t:_,_:l.l.'. ,' FI YI It+ l.o_C, IWTIATIIC I.O_P.. GI I=!_*( F.+Ob+
;. tltlllUl.th'4 • I E+OG) PIOIIUI tl,_-: +.E+O6)
O ; '. t..l . (ill
'" _tt '.+' +t',. , &T
I ;lO _'. 4_t • b6
:+' _ hi tY, :,l+) , q+_
!,.,. ,_ ,I0 2,3q . ',_3
l, I,'.,I ._, +'Ib .64
-- liu.+ =. ,';It • U_
'+ '" _I +10 ++'. _+lll .63
I tO0 2, it+,. .+11
++
++ +
+-
, /
00000001-TBF06
+o •
:, !
_.-++
_:_.-_.,+,:
O000000]-TSE07
t
59
ORIGINAL PAGE 18NL_580 1 o,,.oo..Qu.u.
NI'I'C I I'I_N I 114_rlOI
CYCLI: • _'I?.TIC LONG. I)YTti911C LOttO. G(19)e(['+06)
flODULUt4e.()'; È` f;UI)ULU:';_,(1";L30 2._3 .64
100 S.26 .61 ,, •.
UO0 '.%81 .60
_GO _.81 .68
l 0_0 2.80 .60
i 5O0 :_. 88 .64
_500 =.29 .68
•"_500 2.C0 .08
<300 2.03 ,64
G_ O0 _. 82 .64
0,300 t_.81 .64 . ._
Nq5802
SPI:CIt_N: N4380_
cYCLE ,e _TATIe LOI_C. 9YNA111C 10.';0. C(12)_'.(£+06)
_IODOLUS=(_'06) X_o_t_JJ.'_(£*06)
0 S.58 .69
!000 2.37 .04
UuO0 "_. 29 .68
4000 o. 2T • 62
50 _,0 2.80 .64
6000 _. 24 .62
?0,30 2.2_$ .62
.!
i "
T
i"
00000001-TSE08
.,1
'iT,LqTDATE O,'_,'lgGI • cO_QT Hd. 40-0005 , r_JEc"r RA,,,_A
. TYPI.:-09 It821 'I_N_IOH TEN_|ON _¢ 8Pt_Cl_'l_N H,4U_ 1148008
• TI._T DII_C'I'IOft IK l_ J
MVI'I;ItlAL* *-45 el'b'El'.BO_ FATIGUE _ 8PEGI_N 81IAPE IU_'CTANGU'LMt. o
'rI';PUq_IU_TIIIU:_3.00 DI'_G.C+ I1U_I|DITY 28.0n m ".
CYCLINC FlU;t).- .......... lo.OO W:RT'/. s LEIIGTI_ (IN) ......... 7.006
FUflC'I'IO:I GEl/ IU'iG,I_LT--- lO.zO0 tO0.O0 B _°IDTII (liT) .......... 1.500
_t:_l,I IL_TI_----' ........... _=0.00 I_ w: TUICI¢_I_I (IN) ...... .044
.j OPF'ILATOIL# ! x
,_ OI"EIUVFOIt'_2
CiIA_, TYPE 1.0t/ UIGH CA_-LOW GAL-HIG" _AGI':LEN, D_.._CItIPTIOII
"_ 8 4'1 -.01_ 10.010 _.O0000 _000.0000 0.00000 _OJ_t.BL..CF_.L '
• 7 ,m .cos_o.oo_ o.ooooo .oTooo s.soooo LO_;_._.._ "• " 6 49 _0_ 10.010 O @0000 OlgTO .9fl4_0 AT.
c'YC_.J_* '_FATtC LONC. DY_qAMICLO_C. O(I_)*(F..+06)
. ' " J_ODULUS:_(E+06) ]'_ODIJ1,U_:_(E+OG)........
- I _,68 2.81 .'_2
":: _ 2.46 .'_
5 _.44 .69
:-, ? 2.45 .699 ...48 .69
19 2.41 ,68
:_t a.48 .7o
89 2.45 . TO
:" _9 2.89 .68
89 _. 89 .68
69 ,. 8_ , e8
79 _. 84 ,68
89 _._1_ .67
99 _. 8B , G7
198 2,86 ,67
298 _.41 .68
898 2.88 . (.7
498 _, 86 ,6T
• 598 2.88 .
698 =. _3 • 66
.".'_ 798 2 •82 ,66
flgO 2.82 .65
998 _,.81 ,65
" 1996 _. _'_ • _4
2993 _. 26 .6g
4o,)4, 2 •29 .65
4194 :.29 .64.
4293 2..9.8 ,64
439_ _ • 97 •64
,_93 2.20 ,64
4598 2.26 •64.
4_03 =. o5 •68
4?90 -'_• =5 .6_
489_ =.20 ,64
• Nq58eq
". CYCLE • _'I'ATIC LONG. DY_/_IlC LONG. G(12)_(F+06) .........
_;;JDL_I.US:(1_+06) r;.ODULU_*(l++Ofi)
.. 1300 2. ,'la ,64
ao3o =. 04 ,68
4030 2. _l .60
60_3 ?...'11 .63
7030 "*,R8 .63
'_9,')0 :._15 ,62
iS ........ " ,, +.................................. _ ........ :+.+=_+_..+_, ,, , .... .u .
00000001-TSE09
i: (_I
I
!}i'_ Nq-E;80S ow_ _ ms
:!:ill. OF POORQUALIFY
!Y
_'tl;I I • ,",1%tI_: I.Oali, ItY?i&_l'(; I,ItK£, lit 13)'*iV,*_._')
: ': lldlot'l,t'_*_l*tt ) l_Olltlt.'N_ti,*Llll)
" 0 ;_,_4 .?0 ".
'_._.;_,
.¶
i ,o _- ,
_ -
i.
}" " -.i
O0000001-TSEIO
62
ORIGINAL PA(_E 18
Nq.570 i o,,
'IT..+TDATI_ ?/24,'19B1 t ¢ON'I'I_CP llO. 48°6805 P_OJECT N&NA
_: E'O') 11_21 TIL+NNIONTEat+ION s SP£_IHP-.NIIAI_ N4S?OI
T DIP_..CTIO_I ll,Z tip a;
H+/rF+Itl&l.1+-4,+; .OIt_PP.TO_;oPA'PICOP+ • 8PItClle0:N 61I,_E I_CT+_IOUI,All
TEPIPI_Ii'+TIItLE_t.O0 Dr'+G.C, HUIIIDITY 98.0_ v+
CTCLIN0 FIU;O,- .......... to.e0 U£1WZ • LI_:CTN { IN+...... ?.(tO0
I.'IINCTION GIP'.NIU_C.I'RILT:--- IO.00 100.00 z 'k'lllTl((IN) .......... 1.80d
_P.AH ILXTI"-.............. 8_0.00 !_ u T_,CI_E,S$ (lfO ...... .044
(tPl_l_TOlt _ I NOIIAI_ "
OPEIVkTORw2
GILAN. TYPI_ LO_ HIP,i] C.'_+-LO_' c&L-UIP, II QA¢_ LEN, Dt:,_CI_II"t*iON +,,,, ,+8 41 0.000 9,Q98 0.00000 2000.0000 0.00000 20KLB L.GF.JA, • I
? 4fl ,GO3 IO.OIB 0.00000 .07000 8,80000 LOXG. EXT.
,it, 49 .OlO tO.Of8 O.O0000 .01970 .98430 L&T. v+t_r.
SPECII_F..N:Nqt_70t
 I$ODULUS,(g+06)KODULUS_(E  X )
I _.68. 2.61 ._J
8 =.61 .'78
5 2. S9 .'t4
*Z _2,59 ,T4
e 2.S9 .74
Iq 2._9 .T4
_P 2 •89 .74 ?
89 2 •89 •?4
49 :. 81_1 .74
89 =, Sq ,74
69 _. S? . ?8
79 2 • 56 . T8
09 =,87 ,78
_q 2.88 •?2
Iq9 :,$3 ,?_.,
_q 2.85 , ?2
400 =. 84 . ?2 J
5o0 2.84 . ?2
+oo =. 88 . ?21
700 2.83 , ?_
801 -"+,8o .?_
qt_1 =. I1_ , ?2
IOOl m.sa .?et +i
a004 = ,49 .?l
ftOO? ,_. 49 , ? !
4o_e 2,82 ,?+. ,:
50le =.SP+ .72
=._ ,72 t6019T014 2.D8 ,72
BOI8 2.88 ,72
eot? 3,88 ,?_
lt_o 18 2.82 ,?2
;_o,'50 =. 82 . ? I
011131 :,8: .?I
88"03:1 =. 02 , ? I ¶
830,'_4 2.82 . ? 1
84O36 '+".81 .?1
8503? 2.81 .?1
_16o39 a, 88 2.40 ,70
a?oo I 2 8S . ? l
S_t¢oa 2.4q •_e
:. 8_064 2.80 .70
.!
|
.++ , , + • .... , ........ _. + ,
O000000 -TSB
-+.,
63
ORlelNALPAGEISNq-5702 oF,oo.Qo v.
TI_T I_,+LTE P,'_?/190! l, coIrr_c? NO. 43-8BS5 PROJECT NASA
TVPE-O,_ 11821 TRN_ION T£NRIOII # EPI_CIPIE_INII_ I140701
TI;._TDIRF,CTIOX If_ UP n
PLITI'.IIIAI.,I <.-4li,.CIVEP,TO_+PATICUE + _qPECII_Ii ItillTli,.PEIIi:L_r'AIiGVLA_
TF+MI'ER%TUI_.23,00 DPA_, C+ IIUIIII)ITY Q8,Oil z
CYCLIN(3FJ'I£O,- .......... 10,00 IIERTZ • LEIIGTfl (IN) ........ ?.@O0
FI',tCTION C,I:+NIU4G,I'IULT--- I0,_0 I00,00 z+ WII_Tn (Irl) 1,8oo
i..iC^I; lt+'ITl';............... IJI,W.O0 HI _ TiilClOiEili_ (lid ...... .048
OP E'RATI.$1t _' I MOIIA_ I
OPI*:IIATOR_'2 8
ClIA_I, TYPE LOOP IIIGH CAL-I,O_ C._I+-IIJGtl_AGE LEN, DF-._CBIPT|ON
8 41 0.000 9,995 0.(I0000 :_000,0000 0.00000 ...Ol&,R L,CELL
7 48 ,005 !0,015 0+00000 .07000 2.50000 LOI;G. E_'T.
. 6 49 .OlO 10,011I O.O0000 • 01970 • 9G430 I_T. F_T. .2
i '
i i IIPECIl'li_: N43702
;r .'. CYCLE+' STATIC LONG. DYNA}IIGLOttG. G(12)m(2+06)
HODUL_z(E Èd _IODULUS_(E+O_)
+: 1 2.11e ._.?z .?_
8 2.69 .78
_ + 5 8.?1 .?fl
? 2,68 .77
i " 9 2.68 .'i_
i -, 19 2.?0 .?B
• 29 2.70 ,?8
29 .... 7o . T8
49 _.?O .7859 2,69 .Z8
69 2.69 . ?8
_" 79 2,68 ,"_T
89 2,69 .';'8
',. 99 _.68 .27'199 o., 6? . ?_'
299 2,6T . ?T
:_99 +.. 67 .i } +99 :+.63 .;,'+
i i +99 _,66 ,76
. 690 2.65. . ?6
?99 2.65 •?6
! !. 899 =+ 65 . ?6
! * lOOO =, 65 .76
i ' 2000 2, 64 "76t
_002 :l. 65 , ?6
_ ,:. 4ooo 2.65 .76
50o3 2,65 .766004 2 •66 .76
'_ 7008 2.67 . 'iT :i
8006 2,67 ,77
9007 2, 66 .76
loro tO 2,6T .T7
,]• 2_02B 9.68 .i 3o048 2,67 .764o036 2.67 , ?6
! 5oo._ 2.67 , ?6
-+i_ 60081 _. 68 .75
+' ?Oleo 2.64 .?5
;_ llO125 2.64 ,78
,. 9olas 2.68 .75
i I, 911_5 2.62 .'14
92126 2.62 , ?4
i!: qa,a? "+,.,+i .;,4 'ti i, 94138 :_.62 ,7490189 2,61 +T4
+- }: 96t39 _,61 +74
I [. 97140 _.61 ,+P4
i +; '_lll4t _.61 .?4
.,4o 2.++ ..
- 100143 '=.6@ .73
10314_ 2, _9 .1'8
5+ 103147 8,62 _,Sfl .72l o(_148 2.5T . +;'2107149 _,87 ,?a
+_ 11'11134' iil. 56 .T2
IOq 135 2.06 .?2
I loin6 2.80, .?I
I 1I 137 _.52 .ilO• I 2 I,_ 2.80 Ct.89 ".66
t"
I:
i"
I"
I:
• _ . ,+ . ... ,_: ? _..... .... +..... ._ ..... +........ :,¢ ........ :+-:
O0000001-TSE12

, h_.g
* ORIGINALPAGE18
iI N457 ooRQAur
!I
I
.I, TI',hH'II,'_TC, 1,'Qlle I+1111_ C,IINTItACT lfll, 4_1-ttI1_11 Pllltlr(?l' tl/Pi&
' L;_ TYPI'-O') I1_:_1 ITtlHIt)11 _1"_:11h111), I, #PCl31111irl#atilt #4n?(ll
._:!" 11_I I)IIII,IN'II)IIIH lip I
'._" H','lll|l,_i,i,._I;J,LIIV'I'I','/IIrI,I'_TIIIIII} s HPI_CIIII'III I_PI}IgI:TAIIIIUI.&II
_ii. TIIlPIIIIIIIIU,pll,lllllil;,ti,llllrllnlTY1,III,11_Ii_
.,. l_i_:l.ll'/rlI IU'II.............I(I,@1!III_I|I'_ m,hl'lil;'l'llI i t......... ?,II1111
_! l,'II,_i¢:l'l,_'i lilll IIIIII,IIVI/I --_ ltl,illl |O(t,Ptl _, I_'111111I Iris .......... l,i}tllI
'"P_." _l:,%tlII.YII'-..................II'.II|,IIII117, ,P 'I'IIICI_III;I.IPIlINI ..... ,1114
l)l'l.II*,THII*' Pll)ll_ll l
" }I 01'1IL.VI*|II *"+_
i_ II 41 O.¢lll*tl|,i)l)_ ll,llllltlllll- i llll,lllll)llt ,l lll||ll'J IKhllI,,111;I.I.
"ii, 7 411 ,ilih5III,III_ tl,lltllllll),II'/IIIlUll,lllllltlOLII',II,.'_I',.. 6 4_ .lllilI0.01_1 II,(III(IIIU,UlYiil .YlI+ilO 1.4T, I,_I',
. i.t
ii!_i _Yt:l,l:* l_*r,¢rlcI,_I_i_, DYNAPI|CI.OIIlL I}(I_I|u(E+@6) --
.'i I'X)IIIII.I,I,;_iI.+06) lll)l)Ul,ll@a(I'.+00)
I _o7? ___..._.O_ ,?II
. II U.e(, .'/?;" Q._ ,?X'
9 :,o6 ,77
._.''_}_ , Ib U.64 ,?(t
;,_. .,+ .,_+ ._'+
' 119 U. _4 .76
."!i" 4_ Q,_I} ,71)
•.%',_ _q U,OI! ,76
._...i (,q _,t,U +?_
;_,.;_ II+ :_,(,tl ,p+
-i__' _+v :_+_ ..,,_
:t i'_ :1,_9 _:,o0 ,?a
': 4_q '-+, llq , ?4
_/'.'_; (,_19 O, 8q ,74
i -_ . '.' lt_'._O Q,OU ,?_
tln+)! _, 08 , ?4+- • :
i .<: _. 40ttB 2,_ ,74
_:"' lll_:'_:.! Q, ll,q , ?4
t,o_+,_ _. 09 ,74.-
..'_',' ?o+4 _. m+ . P+ '
....:* BO++ -_,++ , ';'It,
F-+":C _oots+ re.B+
' l_ot_I,I II+60 ,78
,. I_+o:+? _, I17 , ?8
I +) # l+illl41l UoOI ,*_ .
_ o
i ?:'i •
i+:+: 1
O000000 -TSE 4
'. _., ORIGINAL PAGE II_
+'+, [_ L,I.S 7 0 5 OF POOR QUALITY
i . +
_c:.
F. '
i .... 'I_I_'P IIATI_, 7_eQIle'l_lll • C(II1TI_CT NO, 4n_llIlll8 PIIII,IIICT R,'_I&
'_+; l'_'lq'_-l|q IlIll_l ']I"NI-110NTI_I_fllQR m• NI_I'CII'fl,;NNAtlf_ N4I_?OII
I1,++T IIIKI',IITIIIIi |t; UP e
M3T1311M,.,I *- 4_, llll_l'l ' ,?(I_+I:'^TII;01_, W I_i'l;fi I I_.II ll'lll&l'l_IU;C'PAIIQUI,&A ' .
L', _.', _l',Pllq,;ll,%111111,l+ 11+llttIll,If, I:t 11111111111¥tlll,0n •
_+.. CYCI,II41I I'lll,tl,- .......... IU,UO Ill:liT'/, e. I+P,IIA]TII (|N_ ......... "7,0011
' ,: ' FUIIt;TIO'( I:t;M Itlll;,?nll,'l--- I11,00 I00,(10 m Will+Ill < INt .......... I,+OO
_' '-- H¢:,_II115TI................. O_U,UO '1111CKId_H ¢11tl
.'?i_- 01'LIINI|III "I I'IOIIAN
:". OI+I:I|NI'Oll r'_ z
_-! :: CII^N, T'I'PI; IIlk + IIIIHI C^I.-+IAW ¢_1,-IIIIIII I_AIIL,'+I,I_N, I|i'+t.;11,1111.1'10N
ll 11 O.OOO ++ql+l_ o,11tlO1t0 QUUO,IIII00 0,O0001_ UIII_+II I .ttPJ-% ---_.+i.z+ '.'.
.... ' ? 411 .OU_l 10,0111 o,o00oO ,o?0o0 ,q,Stl00_ I.ONII, l_,_I'l',
_j,._:,_ 6 49 .0t0 IU,Ul_ 0.00000 ,OlITO . gill00 L,,_.T. C_T.
"i m,m,m,:,,
_,,. I_YCI.I_# _'PATIfl, I,OY4B, DY_APIICI,ONO. c(IO)ItF,+O6)
l-:+,' "': I'IIIIIIlLIII..Iw( l';,l,OO) IIOI)UI,U_m(_;+OO3
"..... I _.T,.U---- inTO .Y_l
; :,.'. .... 5 :.hoil .77
"' ? '..l.67 .??
:,_:'-+ + 'a.+'e .?+
; i _9 =, 06 .76
_+:,: p. 49 _.6_$ .Y6
u._o/, "_
•-,,_:)+, o9 .._,+ .76
• 7q U._4 o76
.='4,
" 1_9 _.64 .T6
_"' r ' q9 U,64 +?o
8q9 _+6_3 .?8
o/+ . '_
.+-.;"i.i +q,v .._ .7.599 _, bO , Y4
" ..... _99 ',I._ t ,T_,
" :.. '_99 O, GO .74
+ .'.,/;. mOO0 u. +o •748001 II,_l .78
''-_.,;,$_. 4O0+ I.t,+, ,?8
._.+ 8oo0 =,+ I ,?+
[ ':,:, 6004 _, 61 .,Ttl
."-"-."+.. ?004 _ * + I , TB
'_c_,,+:_ I1008 U.60 ,74L •
i._'! "' 9006 _.61 ,?8
._._._.• |0_06 U. 61 .TO
II
,,i,* 47ot'_ '--'.+9 .TO
_i,+' 4,,+, u.o_ ._':_
• 4*)04+ .... +II , TO
_+" t+0044 _. +8 . ?t!
p
_i'':.'._. 01044 a, 00 , ';'8
'++'.+. l_Lto41_ U. Otl .7+
+_+!,:'. +11045 '._.++ .,2, _.' _ ,t46 g. 57 •TO
i,
[- _+ . .
,.;,'
[. '? ,:
i
., ' ,. ', ++ ".. ..... + _ _S ........ • . _+ .' " -- + . : + :1........... _ ...... :_ .L +1 " " +" +1+ + + .L .... " ' +L ++ ++ .... i _ _ ++ + " ....... 5 : ' '1+ " +: + +
00000001-TSF01

I.
$
1
"i 6It ORmlNALPAGEI@NqS602 ,oo,Q0..
i.
'i
!
TI21T DATE T/UI,'ItUI 8 CONTRACTNO, _@-n@@@ PIAOJE(_TM/t_A
II
i 1_tl'J_,-O_ l ln_l _IKION T_IOH 8 _;PECII_.N N_. H4@6Oi
TE._T IIIIU;CTIOII 114 liP #
.l PtVli;lll,lht .-_3,(ilt.'IF',I',IIO<%F^TICU_: w I!IPECII_BItttll,%Pl_ RECTAIIG_TI:rlIqQi&'IIlRI*. _lli,llO i)l_(:, l:. lllitlll)l_t _ ll@,Oll i _,
i i:YCI.IIIil FlU.O.- .......... IO.O0 IU_ItT& • LEIIC'i'Ii (lID ......... ?.000
l FUlfill'ION GI;II IlilG,ltlll,l--- Ill.O0 IOO.OO i ltlIYI'II (IMI .......... I.SdO
i_Cail il,lTt:............... ll_o,oo _ n iliiCl:ittltS I llll ...... .04@ ,1
OI'F,IIAToll * I IIOIIMt -- i
OI'FIIVFOII _7 it t
! I lili,_ _I ii__lll lllll lllillll llllllil_811_l_llllllllliilllllllllillillllll lllllll i
i CII4li. I"%TK LOI_' UIGll CAL-LOI¢ QAL-IIIGU GA(I£ LEll. liI:_t:IIlI'TIOIIIt 41 -.@OB 9og@@ O.oo,lo0 lOoo,@@@o o.Ooo@@ 20kl_lt L.CEL_ ,, ,
_' 441 ,ol@ IO.Ol_ O.@(_ OO .0TOO0 @._,OOOO LOMG, £XT.
"i G 49 ,OIO IO,OlO o. oo00o .olgTO .9_480 L_T. EXT.ii 4@ .OIO lo,OlO O.OOOOO .ooO00 1.80000 LONG. EXT, ;!
J
t4PKCl _: M4,"16Ol_i
CYCLE * l;T.%TtG LOIIO. DYIiAflIC LOii@. @tIOi*(F.+@_)
I'_DULU_(_+06) I"B)DUI.,US_tK+06)
_ I ih isll ,%_0 .81
@ _.80 .tit
@ U,7q ,80
? 2,7g •80
V _.?,@ .O@
19 l!. 'i'8 .80
ig :l.i8 .ill)
fig 2_.78 .80
49 =.Tit .BO
@g 2 •78 •O0
69 :.70 •80
T9 2.7T .T9
89 2. "i'T •79
99 2.77 ,79
,'i9 2 •T7 •79
499 :, ?7 .
S¢19 2.76 . Tg
699 2. T6 ,79
T99 ... Tl' . 79
_99 _. 76 . T9
99q _. 76 .79
1999 :. 77 .*/9
2999 :!. 7@ . T9 •
899@ -".77 .79
4,19P, 2. TB . t'9
@9')tl :.78 .79
b I_l)ii 2 * ?'i I ,7f)
7990 :_•77 .7g
li')91] _ ,*;_/ ,Tt
q9,_@ -q.77 .79
1,9o8 _.. 79 .79
•,itiggi * _). _ll . "I9
@q907 _. _"0 .79
49i)9@ =, 70 .'i 'I)
(,090@I : • i8 , ?_
7q'192 _. T6 .79
llO+tgll _. 7@. .79
qg*)')I =.76 .Tg
". I_i,tO?4 0. '18 .78
li,m-O2 2.74 .78
'1-o*), I II. Y13 .78> >
¢'_qOi 2.74 • 70
@000_1# ;_.74' •78
7o31(): 2.'_4 .TO
lt:)O1tl i li. i,'li . iT
'I_10277 _, b!) .7G
•120:!_17 :_,b_ , ?¢S
q;Io@+l_' O. _9 . ?(_
, ;tl@1b _J.GO .76
9 _il32,'1 2.07 . '/6
ioOttB4 II. @l 2.68 . '/8
o I0;I.i3 :. 6? .76
;-, 91i0:143 2. b6 .75
• qqO_l! I1 ll. @6 .7@
I0111{l,il_ II. DII 'J. (l@ .. ?0
.?
!'
:i
O0000001-TSF03
.:_./.
60
I
o,,,,,,,,,.. t ,,
= o, NilS6g3
u ,
_:, "PERT DATI_. "1'I'_12/.19111 • COI4T'I_+_" NO, 40ol"_tlO plloJt:P+'r' llA,qA
iI,
't'Yl'i:-O_t 1 l,q_l TI,_I_IOI+ TP21RION * 6PP-_II'I_ N+_IP. II4360R
" TI'+'._'PDlltl;iPflO;i II_ UP
' " II,VI'P;III AI,: d
Ä` ,ClVl.;I',60l;, )+ATIP._ * I_P_C I_N B}_ _A_O_
'I'I'_rlI'EILXTIIIU'oUII,O0 DgO. C, IIU[IIDI_ _0.0."; m
CY_l.lfl(; FIU;O,- .......... 10.00 flYILI'/. +, I.P,ll¢_I (|tl) ......... ?.000
"": .+" FUIi¢'I'ION GI.'.N IUl_,_l+'r--- IO.0O 10o,oo # I;I11_I ¢ Itl) .......... l+O00
+ _(_^ll Ib'Vl+l++.... ........... OQO.O0 1]7+ m IlIICt_P-_qt4 (I1<) ...... ,04,4 ".
+y - Ol,l+,lbVi'Ol++e I rJOllAll *
_i _ OPEIhVI'OIL eR I
+
t:lhM1, TYPE LOb' UlGtl C+_.-kO+_ C.,%_HIGU GAGE LEN, DE_CRIPTIO_I
U 4,1 0.000 9.990 0.00000 _000.0000 0.00000 I_OKI.B L.CIP_
? 40 .003 10,010 0.00000 .07000 _,00000 LOffG, £RT.
6 49 .OlO 1o.015 O. O000O .01970 .91J430 LAT. EXP.
- :_;%
NPEC D_I: 1'14560_
CYGLE # b_',+tTIC LONG. DW_ANIC LO_iG. G(I:3Ixt(E+06)
_10D1,,_U,q_(E+O6) I_tODULU,<:';( P-,+G6 )
;_i!'+: z #._ .0._ .+o
+:,:;,_ 1 ..,+'++ .,o'+°
=+ + ';" 2.66 .41
--_._:'+ 9 2.65 • 40
-++';+ 19 2.691. ,40
49 2.64 .40
6V 2.68 ,40
'_/" ; 79 _ • 64 • 40
69 2.64, .40
• ' : 99 :_.60 .40
-- _'*' 199 .. 63 .40
:'-_',. +i -°99 2.60 • 40
; _ _1-99 2 • 6_ • 40
....+": _99 ... 62 • 40
_++"' " 1_09 2.6_ .41
699 2.6. _ .40
% 799 2 • 62 • 4,0
1999 :I. 6_ .40
_!- 999 2.62 .401999 2.62 ,40%+:;
++ 2999 R.62 ,40
4000 _ • 68 .40
_ 5000 _. 64 ,40
+', 6000 _l. 64 .40
_..++
..... ?000 2.64 • 44)
:_ 8o31 2.64 • 40
9OO 1 =. 64 • 40
., 10031 :.64 .40
20004 2 • 64 • 40
80006 2.64 .40
50020 2,61 .76
• _+,"- 70o2_ _.68
_ " 800.°8 2.64 ._'6
, + 9003,'I 2.68 .76
10003? 2.62 ,_'6
2000_4 2.64 . ?6
90o101 R.6G .Y?
= :' 4<;01 _Z 2 • 69 . TZ
. ";i'"_ 410164, 2.60 .76
--* 4L_0170 -_.62 .T6
++'+,_,. 4:_o 177 _i. 62 . ?6
. _,_' + ,140'11t_ 2.62 .?6
• '" 430100 ... 6_' .P6
:'i i,_ 460196 2.61 .76
_.i." 41'0_03 2.60 .264t;;|2 I0 _. 60 .76
49O2 I? 2. Bfl .76
ItO0_323 2.096 • ./.8
_t_ 12:4 2.86 .78
_, '.. tRt+2221) 2.06 • ./.5
_ . i _t)11228 .. 86 • Z8
_t.4226 2.56 .70
r)o,3237 2,8S ,78
_., 1_)0227 2,50 . ./.5
•5r_72213 2.34 , '/'0
_11tl229 2.33 • TO
," '. - 5o'):30 2.03 ../.3
.+
+
++__++,+ m
00000001-TSF04
7O
NLI.5G03 CONTINUED
C'I'I_L_ *' _T.VPIC LO#I;. It,YR,,tPII_ LOft_. ¢(I:ZI_IE,,I.06)lt_U|)l,ll+I_l*I I.;+06) |IO|)I_|L" :I _ H  ""
I_O,_U40• _. tiff .76
_O_t_*t_i _. 5? .71,
1311+)_47 :2.07 .76
G(I'_69 :_. G6 ,76
""""++ +'" .'+ ORIGIHALpArJ[1900+J2+i') _. G? , ?0 +
+"+"++ +'"° '++ OF POORqUALrrY ,B01)_1+9 0.G6 +?li ....... .L50')910 :1,156 ,76 *
00¢)829 'J• 86 , ?6
_(1+)_:19 :1.85 .74
_0'_539 0,84 . • ,P8
t_O,)G3_ _. 04 .?B
0+<)739 _ • 53 ,2+
500839 2. § I •Y4
SOC)q_19 ._.80 ,74
Ioo_ =. B2 . _,_
o I U_I4.0 u. 8_ • Y8
S i 1o_o P.._O • ,Y4
BI 1140 _,150 ,2'4
t;11_4O _. _l.<J ,74
51 IB40 2,49 ,74
61144(t _. 4.0, .'_4
o I I_,+0 .?-4? ,74
o I Jv+) :_,416 ,'r4
51 I741 _1.46 _,43 ,;'8
_11t+41 _,_19 .78
5 |1941 2.45 _,U'_ .69
Nq560q
DAY.+ i'/29,'l+_ti, l ! CoNTn_c'P _tO. 4{I-II_13_, PRO_E*+:I" _a
tll
_'YI_P,-Oo I;1321 TI3L_IOR TE_SPON # ISPECII'IPJq14A.-'_.. 1143604
TIt._T l)Slt_iTrlol_._+.UP =
_t_'ll :It!_[,;  \ 43,GP.JI._P.60_, F/XTt GUY+ "+$P£C l )ruR _ILW£ IECT,UIGUL.ILtL
T/"PIPEILIPtlII_ _:LO,O Dl:c;. C, IIUPIIIIII"Y=;if.or; w
CYt:LJ_IC Yl_O. 10.00 II£nT'z + LEflGTI1l II++ 7.0O0
YUK_TIOt| GER lt,ttG,?'J'J'J'J'J'_..T---IO,O0 |00.¢0 m _k't_T11(!1'4+.......... 1,500
t;tt,xtl It'.Tl..-.............. U:o.O0 BZ x TIIICI_IP._; (lll) ...... .044
0PL'+ILt_ToII*'I PJI]IP_II_ I
OPL_I(I,T¢II|$2 ii
I It _,1 Im III I l_lt IIllUt IIIP+.Jl2KII_l_lnlll¢ll8 J _S_l II_J_IIXIII_ _ll_l_ l ISll_lSllll_id_ _lllllll
CB,_I. Typr. l,O_' IIIGII C&L-LO_,' CAL-IIIGB GACk_LP_4. IW+.<CIIIPTION
B 41 0.O00 e.gq5 Oo0+m00 20tu++.0060 O.G000O :_Ol;1.ltL.C_-I-L
7 40 .00_ IO.OlS O.(moQO .07000 8.6000o LOt:+. P.XI'.6 4,_ .t,,o to.o_s o.ouooo ,ot_'o ._8+_o _+_*. P+x'r,
f;PPC ll'_li+ 1145604
CYCLE +_ Ir_.TTlr. LO_I4_, DY_AM|C LO+_O, C(|3)_1E_06)
l_.1)Id.lt+lJ_.,;I_:+o+) lloi_Ul.-I)s-.:t_+06).
I _.Yo _.74 .BO
:1 0,74 .6O
0 .%?2 .aO
? 0.7: ,80
U.?_ .rio
Iq U.?I .60
29 2.71 ,80
:le _. 2_ .8O
4q _. ?o .79
_,q U.?O .?e
63 _. 70 , Y9
uS =. 70 .Yq
6? 2.69 ,79
Is9 U. (+9 •?'9
TI _,G9 ,Y_
7:1
NLI.SGOq.CONTINUED
I •
i.:
•..__," _" u . ' . • v................. '- .. . • i_, -
III II IT ll I I I I I I lllI IIIIII IIIIlIII I I I ....................... IIlllIR I 4
00000001-TSF06
"]__," . 72 ORIGINAL PAGE IS/
N S608 ,oo.
i,/
i:/, TEar DATE. 9/ 0/1901 z CO_I_ACT IfO. 49-B_gfl PR(UECT III.SA
.. lilt
;_ 'rYP_.-O c) I13_! TT_I_SlOll TENglGR ¢ SPI_CII",_ti NA_ /(4D606
T_:_'r DIRECTION lg UP • +
+":'"' R_'_iltl_,t.: +-43+I;L',/L:I'o60_,FATIGt_ _ _P£C11'1£I_ BII,'_F. P.ECTA_GUt,AP.
_;_ T_:_l;It%'llfltC U_,.oO b_G. C., IIUtlIDI'I_ 93.o_ ¢
' CYCI.II(t: FlU;O,- .......... I0.O0 I1_R1"_ r, I.EtlCTil (_N) ......... ?.000
'_'," FU_CTtO:I C_fl _flG.ffdLT--- 1O.Oo tOO.O0 _ _IDTH (1_) ......... I,600
:P+'. SC.*,N R.'_TI.; ............... 820,00 _ = TUI£I,.._I_S (|I0 ...... ,044
::';'"' Ol'L3b_TOlt w I t4111PPEN
_"'_''" OPEIL_TOR ,'2
+, . CILA_I. _l'E LOW IIIGU C_L-LOW Ctd.,-llJGll G,'_G_ l.J_. D£gCILIPTION
,,.+:.;; 8 41 -.01:_ IO,OIO O.(_OOO0 200(Y.O000 0,00000 30}_I.B L.CF_]., _ /,
• 7 48 .OO,_ Io.O0_ O.OOOOO .O?OOO 8._OOO0 LONG. EXT.
_:i.. • 15 4,? .00;3 ]0.010 O..O0000 °01970 .9,B4_0 _.KT. £,,,%"1".
i;+'!:
_-',.. CY_LF., w STATIC LOGO. DY_/_"_IC LOI_O. C(12) _(E4"06)
:-_, tIODULUS_t E+06) _IODULLIS_(E+OG) • - •
' '" l 2.T8 =.TO .78
_'+ • 2. _ • 78
5 :+06 .??
_>' 7 _.•66 .
f+:'" 9 2,65 .T? "
_".{:" 19 2.64" • 77
_ r. 29 2.64 .TT
89 .... 68 • ?6
_'_+_+'.. 49 _.. 64 • T7
+;i++ .,) -44 ._
_+. 69 2.,64 .'?T
r '.. 79 =, 68 • 76
_ 89 2.68 . T6
99 2.6:3 ,76
_ 8270 2.92 • T6
" 4907 2. (+8 . ?6
_ ,--. U272 :, (, ,". •
9940 :. _8 .76
:i+'.. l 1007 2.60 .76
!.+ 1_75 2. b4 ,T714':Y43 :._b8 ,77
}, +*,*,_o _,_6 .TO
49970 2.68 , ';'8
• b@(.49 =. 6._ .7?
_ ' l;:+t+t;;:o 2. _T .78
:_, IOOUo(, 2.68 •77
. _., 11068,3 2.68 ,78
•":-' It13368 o, 6T • 78
_" ... _,_oo+I 2. _? , 'tolUt,719 U.67 .78
0,_38 :_8 2.65 . TO
_:. 4 _)0224 2.65 . TO
_i _ _o9a4 :. o4 .78
+ 4:.t_P._ 2.64 .78
":_"% 4302_,3 2,64 • 78
_.,._"', < :_:l&23 2 • 64 ,
_. 800304 2.6_ . ?lO
_+ '. 5 |4,t)_4 _,6S ,TO5tl:lbb_ :. G:_ . TT
:. 5303 _(, _. 63 .+
t!i:/
,/
,, ++
ii.+i,
2 : i
} .',
... ++._ (
% _ • +....... ....... , ................... ..... , +++-
k
0000000"l-TSF07
i
' ' ORIGINALPAGEIS
+++':: N L[.5 0 7 O, QUALITY ,
-/
_f_,,_'; " • 'rF_f D&TI_ 9/10-'1981 8 CO,TInCT _0. 40-1_30_ _PIioJEffrMASA
--_i,''°- .
;"': TYPI':-O0 !l_2! TEI_ION TI'IN_ION _t SPEC|I_ NM'IE [_45607";,_':/.. t:.<T DI_"CT.IOfl l,'_ UP
_'_, _;" :- fIVI'I3U M.: +-4O,GIV}IP,6fl%,FATIG_ • SPECII'_N BILGE P..'6,CTANGtR.,AR
TEHI'I'tlLtT[IRL" 2_.00 DEC. C. |III.MIDI'I_' 23.0R
, I'Ui'_;CTIO.'I CI:.N It_IG.NUUf'--- IO.O0 I00._ • WIDTII (IN) 1.800
_c.'_rl ILvrF- .............. 8_O._O IIZ z TBICI_£SS (llS) ...... .044
OP I'llAT_tP. _'l _lll PPI_Pl _.
•_ '.i,', ._, OPEIt_TOI| -2 NOIL_N _x
ClL_, "_"l't; LO_' lllGlt CAL-LOW C_VL-RIGR G&GE LEt_. DESCRIPTIO_
?. 48 .003 10.003 0,00000 .07000 0._0000 LONG. EXT.
G 4q ,00_ lO,OtO O,O000(J ,OIgTO • ,9_ LAT. EX'T,
SPEC IHEff: N45607
,' CYCLE • ST&TIC LONO. D_q_'A?IIC LOWO. G(lg)Z(E+06)
HODULUS_ (E+¢_) _'_ODULUS_ (E+06)I 2.$6 • 2.TI .78
--_-._"; ...... 8 _,z',.,68 .V7
"'_' '" 5 =.69 ._
_ _ ; 7 2.68 ._'Cr_..., .
,_._....
_=._..__ . 9 3.68 .77
19 2.6? .T7
._ _,.,_:. 39 :2.66 .'_
_t4,:<: :.. 49 2.66 o?T
•";9 _..67 :g
79 2.66 • 7?
_,_{,:t,.
_.: G9 '.., 66 .77
:.,_:.:." i* 99 2.66 •TT
--&!£'. :: _270 2.64 .76
t,6a3 2.6_ .TT
__.'_'." , - 8273 2 • 64 . T6
_:_ . 9940 _. O_ . ?_
I l'608 2.64 , T6
:,_"; ' 1:_278 Q, 68 .76
" ;:_ ." |49_3 ,2.6_ .';'6
:_' ._;- t(,(,40 2.66 .76
=_ _.',_,, 532 _) l 2.67 . T?
_' '" " 49972 2.66 .76
(*(,630 2,66 .TT
:_,:'_":." It)',)()I3 ..2.06 ,76
=_,,.'_. " ! le,09_ _.66 .?'Z
I U33F2 2.6'/' ,
E _. t_OO31 2.67 .77
166731 =.66 .76
t, o7 I,:',_ =. 6_ , T7
-..._=_"_",• U:|:_,,SO 2.65 ,76
_,7348 2.66 • T6
_,,: • 6_;'.I.031 :, 66 ,76
_°,. ' t*t':_TI3 :.64 .T6
' '417:t")o 2.68 .?G
•_ • ,):.!.:_:l_ =.68 ,?695076[; -".63 .75
Bi,_.',, ._- _o?,: :7 :_.6_1 .TO
=_::'_, '" . ¢)H,:, I;30 2.64 ,76
" __:%. "' l_t) l';O_;n =. e3 2,60 ,7o
_.5.
00000001-TSF08
L;
7
, 74 ORIQINAL PAGE 18
-j
"I TL_F DATE 911@/1901 8 CON'_RACT 110, 48-8885 PROJ_¢T RASA
,.__. TY'PI_:-09 11521 "IT4_SIONTI_iSIOli : _PECII'IEN NMIE N45608
i q'F_T DII_CTIOf4 IS UP s
M,*-.TERIAL: +-44, GIVF, P, 66_, FATIGUE z SPF.,¢ |_,l_ $]'_.PE AF..CTAI'ICULA_
TI_PLDF.ilATVI_ 23.00 D.F_, G, W._IIDIq"_' 23,,0C m ,+ ".
CYCI, INC FiU._O.- i0,00 K_I_T% 8 I.,F4qCTlt (IN) I0.000
+_.i'i_ FUI_CTION GF.N I'U(_tlLRFL,T00o 10o00 100,_ s WIEFI! (IN) 1.500SC^N R_T£ ............ 8"} ,0 _ z TIIICI_I_5 (I_O--*-- ,044
:i OPEi_'FOR #1 SHI PP£1_ _.OPEI_'r_R w2 lqOllAll 8
" CIlAK. TYPE LOW IIIGH GAL-LOW CALoIIIG]t CAGE L_N, ]_ESCRIPTION
i:_ _O.ete o.oooo0 aooo,oooo o.oo00o _olo.u L.CF.LL8 4.1
:. ? 48 ,oo5 1o.oo5 o._oooo ,o7ooo _.5oooo _c. _:_.: .:'
: +[ 6 4_ .co5 lo.otO o.eoooo .o197o ,9_3o I_T.
q
SPEC'INEN: lq45608
.... CYGI,_ • _TATIC LORe. DYNA."HC LOttO. G(I_)z(E (Ì .........
]_OD'UI._ ( E'¢'06 J Y.ODUL_:_( E'*'06)
1 2.81 2.71 .78
8 2,68 .77
5 2,69 **_
7 2.68 .77
9 2,68 .77
: - t9 :2.67 .77
:29 :2,66 ,77
39 :2.66 ,77
49 :2.66 ,77
69 :2.67 ,77
' ', 69 :2.67 .772.. .-
+ 1_9 :2,66 ,77
i 99 :2.66 ,7?
._ _i 3370 :2,64 ,764938 2,64 • 76
6605 :2.66 ,77
8_78 2.64 • 76
9940 :2• 65 •76
I ! 608 2.64 •76
_' 13:?.75 2.65 ,76
1494_ 2.65 .76
16610 2.66 .76
• ,, 88291 2.67 . ?'7
49972 :2,66 ,76
:+ _ ' 666$3 _,66 .77
8333_ 2,68 .77
!0_013 :2, 66 ,76
116693 2 • 66 , T'/
130372 2.67 ,77 '.
150031 :2,67 .77
106751 _,66 ,76
_33026 :2. o6 , ??
500327 2,66 ,
667 t 43 =. 6ti • TT
8:_3983 2.6,5 ,76
867348 2.66 ,76
¢_4031 _. 66 • 76
900715 2.64 ,76
+ _ 917399 2,68 + .76
9U4082 2,65 .76
950765 _. 63 ,75
9674_7 2.63 .76
9U4130 2,64 • 76
lO00f112 2.63 .75
1017080 2.63 .76
00000001 TSF09
i ""
ORI(I IAI-PAQEIS
. Nct.g60g o,
7 ,,
": 'I_'..*_TDATP, T¢20tl981 It ¢ONTit, A_r gO. q0-800S PltOJl:(_l' IAI_A
'T_'I'F-09 11021 'D:I._IOt 'I'ENglOil • t4PECII'_N _IA_I_ N45609
._ : ' Tt'_T I)IIU'CTIOti 18 UP
" 'I'EfIt'ER_,TlqU: _:t.O0 l|l+_:. ¢+ IltRIIPITV ...0.0+'I" z
¢_A.IIIC tlU'O.- .......... I0,00 I|}_RT/. • LEII(_rll (!1tl ......... ?.000
--'-?.• I'U_C+I'iOt{ GI_I_ IUIC,tlUI.'I _--- 1o,00 I00,00 t. _'IDTII (11'1_.......... i,G¢_)
.'_CM+ It'_'l'k: ............... LI2tt,O0 1_, • 7111CI¢._IF.,_S(IN_ ...... .044 , -.
: ' Ol'l,lt3.TOll ,' I tlOI1AH *
;+.- ," OI'Lll_Tt_|t ,+_ Z
+i_'.", CIIAI_. TYPE. LOI¢ IIIGH CAL-LOI¢ CAI--IIIGII GAGF I_BN, DI:gCP.IPTIONil 41 -,00_1 q,'_U_l 0.00000 ,_000.0000 0.0_000 90KLL_, I..C_LI,7 4{_, .010 I0,01_ 0,00000 .O?OOO 3.30000 I.O_';G. ]B_:'.
i-.'' b 40 ,OJO IO,*,lO O+00000 .019_0 ,9_1_00 L?,T, I_X'T.
• ;.,'. _ 40 ,010 10,0|0 0,0(1000 .t)6001_ |,_0000 LONG+ _"r,
:- :;i,..
SPEC I I"_.N: I_._5b09
: _;_kr; (: _'(:6__ +' ._'I'ATIC LOttO° DY_tA+,IIC LO:_(_. C(12)_(E+06)
_;.' + I'IOI)LILI)_.t 1"+06) I_OI)ULU.'_".( E+06_ --
i ;¢_": ? _,i'1 ,79q 11..7_ .79
: '+' 19 2.?1 ,79
.... 09 2,71 .,"_
..-. uq :.71 .797_ 2, ?0 . I'_1
_=:- '. 09 2, ?0 • 79
I o15 :_• 71 .79
_,)+) :+'.,70 . T8
: :' ' 4011 Lt.70 .70
: _" - _Io_l 2.1'I .711
+ t+t,II _ .'i" I .7B
+_-- ++. =.+o .+.
++o
q+_tt :2. TO . TO
I 0"17 2. o9 . ?8
• 2'*Ou 2 • b8 • 77
1190(, 2 • (_9 . ?8
i . _,m_.++. 2,69 • ?B
- B,)94 2.70 • 78
' .1 , +1 *_ '_4 _ , TO "78
": ?_)')2 2.70 . ?8
: ;i tl9'#2 2.T! .'i'll
. .q91 2. _'0 • ?8
" !*_07b 2.70 . T8
-_ t :t,_*)*7 a. _ ,79
' 4t_O;I I 2.Tl .78
•; t_' ,_'**)tb =.72 ,78
_: l+_)qOtl 2.71 .Tn
++_or" " TqIItI3 =, ¢+9 , I'8ll'++*li'll :_, VO • ?8L
"_ oqt;,,3 _,?I .78l '"_ '¢2'1 P, b_) , l'O
2+IOU | 0 _. (tO * '_
tt+l+t5 I11 2.6? ,PT
if! 4" _ **.,Stt _. (,(* • 7?
_I+4+o 2.*,5 .?i"
5.1+)*11_, **.%b4 • TT
i 'o,_,I4L_ '._.,¢£,++1 . "Zh
" _0'14 III .+ ,s,. ,1,. ,P(,
,ST**.114+ +--',(, I .7(_
_ll'*+; I I '_, 118 _, 50 ,l'l,
1"*+I+14I_ 2 • _t1 , "_0
._,
° +!i
..... +:+,:......... -_+_ •......... :._--.+. =:.-.... _-+:-+_+,,,__=,_+-£:.+ +.+.E;++.+._,_+++._ =-=_;_++ / :_
O000000]-TSF10
=:+" 76 ORIGINAL PAGE IS t
_-<!i',/ OF POOR QUALITY
_"
NLI.550 :t t
_' '::" TY.ST DATE 8rlTJ'lgOl J CONTII.%CT flO, 40"803ZI PIIOJ£_I' NSA +.r"+'' : 8
...._' .... ' TYI'E-T*o 11821 T'EN._ION TENSION s Bpl_Clpt'Pfl NAI_ N43301
+_._+t_.: TI.,I' |d|tl'CTls`t! It',: UI' I
.. . tl**Tr.Hl Al++ *-43,CIU'EPO?<V,50_ PATICU = "_l_P._Ifl£fl BIIAPI_ IUP.L'_*AflI_UI.+A.II, ;
,i-+i TItPII*FII.ATUIU_ 2tl.OO bEG. C. I_/qlDITY _3.0,_
C'*'CLIi*_; I.'IU:Q.- .......... I0,00 ll_l'tT_. = LEN¢"I'll (IN) ........ 1,003
_,_._/_;+.. FUr,lOTION Glen I_NG.,ffUI..T--- I0,00 I00,00 _' 'lIlDTl| (If, l) .......... 1,500
_;_i" OPI';R,TOiI'(:ANR,T_;,,...............,IOIIAN 020.00 nz ," TUICk_KSS (,_1, ...... ,044
_{.!;,_ /.. OI'EIitTOIi B2 .
i_ CHAN. TYPE I_W NIG_ C.&L-LO%' CAI,'-IIlGI! GAGD L_.N. DI_CnlPTION_'._ /. O 41 -.018 10.010 0.00008` 2000.O0U0 O.0O00O _01_1_ L.CEL_
_ T 48 .0o5 10.003 O.oOOuO .8`70,_0 .q.OOOO0 LO_C. I:XT.'?,:" 6 49 .oo_ lo.oio o,oos`oo o_eT0 .984_0 _T. E
"i 2
.. +. GYCI._ • STATIC L0_C. DYNAMIC LONG. G( 12)_{E+061
HODULUS_(E ,\ _'IODULU$*(Ee06)
. 5 2.0? .83
.,.g,.. 2e 2.84 .82
49 ".88 ,a2
69 2.8_ • 83
I_,..-"_'%_+'ii':. ?_ :.in' .8_
_*'_i 89 2.84 .82
9q _.B,q .8.2
-_.:!..:+ ,+, ....co .a_
-'__. _'E."-'- 248 =.80 .61
898 2.79 .81
_-_'<. 498 _.i30 ._11
698 2. ?e .80
7_8 2.78 .88`
8`_7 2. T9 . BO
997 _.76 ,79
I"9_, 2.79 ,_1_0
24e5 2.80 .80
_*,.. + 4992 2.81 • 80
_.+ ,_+." 5qqO 2. T9 . I_0
_+"_-' 6q89 2.81 ._0
_': "_"; / ?988 =. 132 , @0
'_'+':,'._,,, 8`qSt, _, ?9 ,80
_+ *+.+ 2,'+'+ .ao
1+')971 2.61 .l_;)
"_.'_"""+ ' _9'+)37 2, O l ,80
•-_'_'_,' ,".lq9_8 .'?,."i'll .80
. 499"28 2, _2 .8 t
_)') 14 a.l13 .Bli++.
6q'.*00 2. O I ,80
t._:'_". 791183 _. 81 ,80
;,"'_' ' lOq?Ob 2.7/,I .79
_.."., 2'_q._5_ =.8t .60
•.-':_, " Or'+ 420 2.81 .80
i +`'. ' 89+tl83
,o 2.82 .at604078 _, 84 , II I
:, ,. 79_,_0 2 • Ta -". 6.2 • 61lJqllLl_/i 2.01 .Bl
90138.'*O 2 • UP.
"_111a+,6 2. fl ! , _10
92,1P.33 :. _ • 8 !
"[o'.+[' 9311_|43 _+ 82 .ill
"°'; ": q4t_B3_ 2+60 .60
eaim24 '-'. 11o .80
_' ':! q(,r.a 15 :.81 .01
;'+' q?tttlL_l =. 112 . Ii I
,_: . .. qB_1795 =. 80 • _0
q9'-'791 :. 79 . BO
9¢t_?q0 '2. It2 .81
q')47_q _, 63 • 8 I
qq3?ltll 2,111 .80
'_q",?B7 :, 81 • RO
o'+??tlb '-', O I .8.0
q*tttTtt5 2.79 . IlO
Ji: • *)*)*';'"4 2.1tl .q0
, ,, - IO0o?tlo I1.1r3 '-*.UO .00
_ :.
..................
.- . ,...: , .......... , '.,_,:._,,..,., ......... IL.._+.+'.L_'___'_..........;._2f:,_m._T.,._.,_.,_'iisi::---_'-"_............. +:2_--'--"_:'+_/'+"_'*_ ...... .... -- _" +'' " " " "+''_''" ,,, " .... : _: _'-i
00000001-TSF11
iORIGINAL PA(IIL |S 77 :+
of POORqUAt.rr/
NG7B0i
TT_T DA]T, l(_o/IVlll * CONTItAGTNO, 4.q-03_ PROJI'.CT KABA
TVPI,:-09 IIA_I TEN,qlOIV TFJ_ION * 8PEGIHEN NAI_ N67_01
TI':.'4T DIIU;CTION |b_ UP m
II,*,TEIi I AI,** +-i,?. D. Gltt i:l*. UOq l'Allgt_ * @PIG III£_I IIL_E I_CTMIOOLAIt
Tf.PII't/II_TIIlU: ,._lt,OO D_G. C_ IIUPIIDITY -_,q.O/; *
t':Y_,LIIIG FIILiI,- .......... I0.00 _I.TZ * L_IICTIL (l_ll ......... T,O00 ">
FIINCTION GLN IlttG.l'_lloq--- I0.0o IO0.do * l;ll_lql (llli .... *'----- 1.800
_CAN ltSTt; ............... U2o,O0 IT_ ¢. TIIICIQNEA,;S (IN) ...... ,O44
OI*EII.'_TOI_ ,t I g
OPI*,|IATO|t, "2
GII,Ut, TYPE 1,01 lllGX C/_,lo-l.Ol_ CAI.-IIIGII GAGI,; hElq. I1E_CIIIPTION
8 4= -.Oil! IO,O65 O.O01tO0 1000.0000 O.O0000 If_|l L. CEI_
? 48 .OIO 10.020 0.00000 .0'/000 ¢_.00000 LUNG. I:XT.
b 49 .OIO 10.,045 O. OOO00 .01970 .90430 LAT. _'T. .._
CYCLE # STATIC LONO, DYNAMIC LONO. G(t2)t(E ¸
 8 l. 88 ._9
0 I.O_ .6_
? 1.37 .69
9 t._? ,69
19 1._? .69
_ 1.87 .6_
09 1.87 .6B
+_ t._Y ,68
6_ 1.87 ._8
?9 1,3? .68
89 1._? .6B
: ITq 1.86 .6B
l_q 1.87 .68
200 t.S? .6q
210 1.56 .68
_20 1._? ,6B
230 1._6 .68
240 l.a6 .6R
_30 1.56 ,68
260 1.86 ._8
% 27o • - 1,5_ ,68
'_'" :_+ j_,_,,_..-,_. _ ...... _ _ - ,_ ....... _,i_ ....... _ ........ •• O0000001-TSF12
. r,
.... 78
'! , , ORIGINALPAGE18
i N 7802 o,,,.oo.qu^.,'n.
.... ,
' !..
:r TI_T IJi,TIG 1011_/|9QI-8 CONTI_Q't NO, 4{I-I]{Hlll PP,OJF-_T II/IBA
',,t 'rYPR-O9 II_l.,! TI_N_ION ql_llSlOll 8 HPF.,(:ilI_,2(li_ l(6?flOll
'I TE_T DII_CTIOI'I It_ UP m
rI,ITEI_IAL,; *-6T,O,GIVI_P,NO*4 FATIGU_ 16'lqPi:CIISEH¢IIAPI',FI_CTA_fOULAR _.
T£HI'F,IV_TURE_8,00 UI_G. C, IIUHIDITY _0,0_I +
CYCLIIq¢,FIE(L- .......... I0,O0 ll_It*l"& * LCI_fiTH(IN) ........ ?,O(JO
F'Of(GTIONGEH It_G,I'IL%T_--- I0,00 1('0,00 = _'|DT[I (If;)--- ....... 1,600
_CM( R,%TE............... 020,00 I_ • TIlICI_i_._$4 (I/I) ...... ,044
oPEr(ATOI_BI 6rlIPPF..N x
OPER_ITORu_ 8
i CU/_, TYPE LOW l_ICll CAb-LOW CA,L-lllCII GAGE LEN, DESCRIPTION ,
8 4._ ,015 I0.010 O,O00OO IOOO,OOOO o,ooooe I.l_D L, cE[J.
? 48 .010 10,01_ o,eoO00 .0?000 8,_0000 LON_. EXT,
6 4 _) .OlO 10.015 0.00000 .OlgTO ._4{JO LAT. F_"T.
.._. SPEC IN_..,H*N6T802
GYCL£ * IFFATIC LOIq(_. DYN/L_IC LONG. G( 12)z(E,l, O6)
_ODULUS_(E+06) MODUL,US_(E+06)
1 1.. 1.85 .6,
•r s _.u,, : '0¥
• T 1.54 .67
9 1._4 .e?
19 1, _8 •6?
_!',.. 29 1,54 •6?
49 1 •54 •6T
•;,..:' 69 l •54 •6Y
,: .,. T9 1.54 ,67
_'/., 8_ 1, ,_4 •6T
_,_ - 99 I . 84 .6?
_,':.,:. 199 1,54 .6'7
=i! _ 299 1.58 .678 . .
-_i• _o0 1.55 .6't
• 540 1,58 ,66 '
__ 880 1.88 .66
-,_;,"• 560 1.88 ,66 •
_"_ _ 570 1.88 .66
•,_:, 580 1,88 ,66
" "_ 690 1,58 ,66
_ 600 I, 58 ,66
!i'_., 610 1.5_ .66
........ i ::
O0000001-TSF13
T 7_)
_:iif ORIGINAL PAGE IIIOF POOR qUALITYt NB78
i/iI
]:l:_ 'IT-'_I' IIA?I_, 10/i_elg01 .[ C0111"_? fill lfl-IBflO I'IIOJNT li_S&
13?_..0,l I lfh'll 'ErlslOlt T['.ltl_loll • _Pl:Cllll,rl li'iPm fltt?_l{ll]
Tt*WT IllllleTlOll IB lip •
iiI • H,TI II, %, .,.(/;', I] ,(IoL r,P,llO,| ,'^'l'lOtql • tll'l:l_ I,II;, ,,I,,PC BI,(ITAtIOU,._ItllqlBl|_llfllf: _/ll IlO lll;(l (;, IIIIIIIIIITY _lll ilfl _tI (;Yt_llli I IH to .......... IOOll lll_ItTt, e IJ,;llflTll¢ l l),-,------- ?,000
FPtl(;I'I(IIi til li IKII; |llll_ "-_ I0 0(I 100,Oil I_ 1¢llrlll (IIII_ .... _ _ I 1_tt0
' _l;_H I1%'11.,.. ............. IlWI,ll_ IW, v Tlll_l_tf;flB t llll ...... ,Oil: g
,,,=,,,,., .lll°l tl_'lt|ll e_,| W
_: CIIA_I, 'I'YI'I_ 1,0h IIIGII (;,'_h-I QW (;_I,..IIII;II (IAI;I; l,t.ll, |ll;,l(:l_ll"l'l(IXii 4',1 ,0111 III,o10 II,lltlllllll Itllll_,illll)tl I_.tlil|lllll II[|.tl I,, (|}',_
:'{, ? 4ll ,010 Ithlll_ II,ltlltlllll ,tl?OtlO |l,{lili)(l(i I,II_|l|, I'_,6 _) , 0,01_ tlvtmt OO l} 1970 ,it l_ lO _1', } r,
N|+I';I:IP I;N!tI67110|l
l|Oiib_ lib (I_+e_) _lllllllLIllm ( I/t O(o)
I l, 18. I,_? ,G_
:;'"I II I,86 ,6?
i,',(_i" II I, m_ ,m7
:' , 158 67
F i _" 4_ I, 111', ,o?
_39 I, no . _
79 t.Sfl ,e?
".: It9 • 1,00 , O?, . -., 98 .86 ,67
:i L,-._:. _I' 1,8_ ,07u ,
?._ '.. 99 t*08 ,G?
_./,],. 109 1,04 ,b6
Iz_. ::i}
i/i
u .
r--:.
F /.:.,: i
_---.v
_., . ?i
_<> 1
,1
: ,%
Ti!/
fl, ,,,
/'* )
e3_ :
h2_., n
O0000001-TSF14

"' NG7 7 0 2 om,.t OF.oo.Qu.u.+
_P.:_':_,i[ TE,_'I" I|AT|; iOtl_/lgi|$ w+CIIIll"ItACT Nil, 4l_-Igl_l_l PIIUJi:C_ lIANA
'";'i _'1' IIIltli(t'l'lOft I1,+ itPM++Tl:Ith'+t,t+. l+7.5,(;It.'l+;'+'l'Oq PATIOI_. * HPI_CIIO+'NKIIAP}:IU;CTMII]UI.MIi II.+,I
_."_ " /5 'I+_;II'I,.ILXI'UIU:_+l.otl lll'01:. (;, ,,,.,.LIIITY _+.Otl ,
"";:L_; " ¢:St'l.Ir<_; l'itt'u.- ........... io.o(! Ill, lIT/, m I,PII(;'I'II t IH)......... P.OOA ,
V_+I. I.'UI_ItI'IOHI;I'N ltrllJ,lltq.T --+. IO.O0 I00.00 • Wit)Tit (III) .......... |.BOO 't+C:+,l+liA'rl-., ............. U,+OOo _ ,+ TIIICKNI'+'t+._(It'll ...... ,044
• _- ¢llq:ll'4'l'Oll wl I'tlllPl'_;l< I_
-+ .: i)l,l_ItVl'tlll Bp
_:'++'+::i+ ....-+.....o..._....+....._._......_+,......._.,......¢IIAN, T'I'PI; l+O_' IIIGII GhI+-I,LW CAI.'IIIolII I_AC,L+, Ll;tl, IW.._(tltl"'rlOl;_I 42 ,olo+ IO.OLO o.ooooo lOU0.0ouo ll.O0ooo Iid.lt I.. CI;L.t+
._PS " ? 4.1t ,Old 111.0|+ tl,f+ttttltlt,S ,OPO00 U,_¢+OtlO l.Oi+G, I'.XT,
i,i.',iI b 4'+ .OlO 10.O18 O.OU_O0 ,01070 ._+14tI0 L.'+'P. t_+scr, .,
': NPItC l PII'.N, III',?_'O2
:_+'. CYCLE +_ WPAT|(+ I.OPIG+ DYNAMICIJJI{G. G( l_)m(l';'l+061
_i++P,._'. MODULUS*t 1'; (d IqODULUSm_L+06)
•,t+.., | I. glU l •all .6G
_i:",i . t.aa .ca
_.... 5 l.t3fl .68
_'_t'; _' l. ,_O .60
_":"_ ' 19 1.88 .60
tm I. _? ,68
4[1 1. Utl . eli
i!..+,' 4t1 l. _ll .60:.;. 4? 1•all ,_,P49 1,8P ,6t+
_+" "" _t .,to ._,'+
_:'+_ o'
-++,/::
))2
i :_2:F-i?i722__+.++_i _i__. / ,,+ +iu ....... +....... ±+ i(. " + +++_':....... + +
00000001-TSG02
r++2
NG7 7 0 3 oF,oo.Qu u,.
_PI_T tl&Tl_ tO, I_,"IOAI • CONI"JILAC_14A, 4ll-O_l_lli PltO,Vl'l_'r ltANP,
Tt'Pt'-O_ II:R+I 2_HI+IOH TI°,NI+IfIH o HPI_IffI:X N_l HG_'?OII
'II'NT IIIIII'.ITTIO_ IN lip a_
ll_ll'.lll_l.t *-i+?,_,GII'I'P,?I)+I t"ATII_II1; m l_pl'{ltli'_l( 1411,_p!_, IU'I_TAIII'II|I.hll
'II'TIIq;I|A'IIIlU ' I_t,110 lll',l l, 1_,_ IIIIHII)|'IY I,,ILI,O?I l
' I_+1'1"1,11_¢II'lld+O .............. It,I,OU II1:11+1*_' I_ LI_IIP+TII I II0 ..... ---- l+lllllt
, FIII, I;T|ON (II++NI_(I.I+IL'I,T --- IO,O0 IO0,OO • _'IIITII I INI .......... I,I_UO
l_ittN lbVll,- ...................... lllO,llll It/, _ 'llll¢ll_llt_NI4 i fill ...... ,(i,ll •
," OI'I'I_4"I_)IL "I 14111PI'I',N I
llpl IbX'I'OII * _ "
I;IIAI_, 'I'VPI_ Lilt+' IIItlll I+AI,.II)_+' l,hXl,-llt(;II ¢lA*,;It I,P,H, DI',_ClIII"I'IOH
.,i II 4'._ ,01_+ IO,PlO O,OOt',OO IPP+.OliOO O,OO000 II_IL_ h, ¢ll;loh
' Pt 411 ,O10 |II,O1_ O,Ol)OllO ,O+_tlO0 tl,80000 l,Ofi(l+ I',_I'o "
+ I_ 4_1........ ,010 IIt,oll_ O.OL+OUO ,.Olq?O ,9114t+|0 I AT, I',I%_P,
: I_PI_ l PII'Nl N(,_'?Ot!
I:YCI.I; ¢ _'|+.VI'I(; I,OTIO, lWrlattt(1 I,OIW,, 4_tt_lmtl; ìD  -
III+IIIUI,I!I4"_t t:+06) I+IOIIULU_'_t I"+Ob)
l l._t_ 1,117 ,69
tl 1,87 ,t_q
t, +51+ , t+_P
_' I. _t+ .60
" _ I.B6 ,89
l+ I, _7 , (+q
119 |, +%l'+ ,1_9
4q l, t_T . _
'. t19 t, St, , ¢_
?+J I, 86 ,60
It9 t, ,51+ +69
++ t. _T ,6'_
l++ ,tit+ ,60
400 , +_(, , _+)
¢,nO ,til+ , f++
? OO , _T , f_o
ll_tt , I_"¢ , _q*
1130 , _7 , I+g
lltl .l_t+ ,++
IK"l I, _? , _++
llil I I +_+ ,5 I)
++0t l, 07' , Is+
+11 1.8'P ,++
00000001-TSG03
L__:-
83
_i . ORIGINALPAGE|_
' 1N"G7 G0 o,,oo
'_,_T _AI_ 9/I?/IVlH _ COtI'I'IIACT riO, ,)I_*n_[t_ PPnJI_CT n_
It
TYPF,_O9 11021 I}*,11141011_'HXIOH r t4PI_IIII_IIoHI_NI_M67601
'II_I'llllIl('TllIrIIre lll_ •
I'tVH.IIIA _ _.q_7GII.'IIt.l)tI*lF^'I'IOUI_, w t,IPE_Inl_11.5?,IIAI01Inliiii'_li_tlbA_i
TI'.i'IPI_It'<IIIIU_L_3,oo lllitI. C, IIUIIII)IT'YO,OB
GYIJI,IIitI I'lU:lI,. ............. IO,Ott Ill:lIt?I, s I.I'.fOTTII(IN)......... 7.000
f'll_l_l'lO_'l I;l:_i nI_tfl.MUI.T--- I0.00 IO0.OO a 5'lP?ll (1t1)-*- ....... I..';o0
t4t;AHIIVI't,- ................. _'12tl,O0 IIZ Ik T,I|CKJ_4 (11() ...... ,04_
Ol'l;ItYl'OI__I t.IIIIPPEH, u
tlI'I_I(AI'|III rU
I_llAh rYPI'. I,O_ IIIV.ll CAL-I.O_ CAI.-||I¢;I| GAI;_ |._N. l)l,',,_t:ltll"l'lOl_
-{( II _3 =.OIU 10.00.5 O.O00OO IO00.O000 O.O0000 tKLIt L. t:£Lt.
-;) 7 41t .010 I(I.OQO O.tlO(lO(| o(17(100 0.000(10 1.0_(;. f2_']'.
t t. _'._-........ .J. 60 .69
,_I:;'' _! I. 60 ,69
i I9 ioSd ,08
U9 l. It_ ,69
/ 89 1, _) .69
49 t. _9 . (,9
D9 t. $9 .69
69 l •_0 ,69
,il 79 |, GO .69
Ilq l, 6Q . t_9
99 l, 89 .09
_99 t, _9 , e9
:199 l • _9 .69
. - _oo 1,60 ,70
yl_o t, 59 ,09
_lt}o l. oo ._q
'"-_ qO0 1,B9 .0 t)
'.:l' IO,'O t.89 .09
:i
t'.i 8004 l • 8_ , _) 4 _ t. _0 ,69
_',i "_ 600? 1.09 ,69
_..i'. 7t_I 1 1.oi .?O
'...'_.'>',i tlo 1_ t. _0 .oV
! .].. _o 14 1.60 ,69
'_ tO016 l .o t .70
i_.. ? 1802_ 1.60 ,69IbO2_ I. _0 .70
_ " 17020 1.6l .70I-
. ' 19031 |. O0 ,'_0
: UOO3_ I,Itq ,_t}
_i _ |Oil3 | ,GO ,_0
_:103(1 1,89 ,69
_
......._ ......................................... _...___._ _._. _.,_ .....,, _
DNNNNNN4 _T_nA
?:!i:
!::5: ' 8/+
N67'6 2 o,,,oo,,
+,;7
, ./: ,
ii :,', TF,ST DATE 9,#Jflll901 II CO_'_'T NO. 40-BOB5 PnOJl_(_ NASA
_ ' yYPE-O9 llt_'l _R+lq_.iOIlTY.NglON It BP_(_II'I_N NA]qF_ ll6?60g
_+,. TE_IT DIi_+CTION Ig PAP **
'.- _'_'I'_11161,! "OIVE'" 60_ I_ATIOU_ • SPCCIPIEN811APP.+ltECTA_IGULAIt .i'';, T_'PII*I_II.qTIfl_',20.GO D_;G. G, IIUMIDI'I'Y 0,0_
"_.1- ' CYP+LIIIOFIIP.<h.......... Ig.O_ IIEIt"I"LA,, * Li,rlc_ (IN) ......... 2.000
_'i FUNCTIOII Gl"+tlI_C,_I'LT-*- 10,00 I00.00 x WIDTII (ll'l) .......... 1.004
8CArlIb_Tl,;...... OUO.OO _ • * TIIICI_(£SS (I_I) ...... .0,14.
OPI_IIAT01_Bl I_III'PIPPN II
!_: OPEIU_TOIL*'+. I'_:i ttmm#mmx+_mmmStlGll-la_tnSmssmtl_l_l_sm_Im_s_s_88mGmtsS88sslmm_m_msG_=S_8' CIlAI4,TYPE LOV filCH CAL-LO_ CN,.-II|OII GAGE LEH. DI:gCI_'IPTIO_I
'+ , 8 4_ -.010 10.0011 O.tSOOO+X1000.060o O.OOOOO IIO,..BL. CP4.,L ' ...
i,_:.. P 40 .010 1o,020 o.oooo0 .o700o 0,110000 I._G. E.%T, +"6 9 o lo..OlO 0 0000 01970 .98400 LAT £1*.
_.:;. 8PEC II_N* _6P+f8m
_+;.i.. CYCLE# 8T,'_Tt_' LONG. DYNAYIICLONG. G(l_)m,E TNODULUI_=(J_+06) _'IODOLU_(E+00)
+""' 8 ! •B8 .69
i::ii . +o ..• 9 1.59 .6919 t._e ,6¢
i: c' 29 1.119 .698 I. .
_ 4v I.11v .fv
_:" 11V 1.11¢+ .6+)
:: " 69 1.59 ,69
[ "' 79 1• tS9 .69
i,';p. 09 i.119 .69
" ' 99 1.89 .69
".'...... 199 1.89 .69
:,_!/ • 299 1.5g •69
, ' S99 1,60 .69
' ' 500 1.89 *69
_;""_"' 600 1•60 .69
_ ':' ?00 1.89 .69
':;_'" : 800 1. e+8 .69
"::" 900 !. _;m .69
"+'+,,+;+ lO0l 1,119 .69
P"" 2000 I+,89 ,69
_:{? ++ 00o_ I. 89 .694007 I •G9 • 68
' '"'-- 11009 1.119 . o69
,s_, 6011 1.110 ,68
,i_,' ' 'PO18 1•_9 • f9
90111 1,_il .69
.+.oo;,+ ,., .,
':". sores z.., .+++
_,++:';. 40o_'8 1.89 .69$0099 1,119 .69
;_+L+:. _0_ t_ 1.SO .611
W . 89117 1.117 .68.
601 t9 l .I}11 .68
P_ • " 61 l:_l 1.8_ .f9
i i'_...' . 6:11=0 1.88 .686912_, 1.11_ ,68
t+41=7 1.111t ,+66
,.' f_ t2_ 1,59 ,68
661131 1.11d ,fig
:_" 67188 l •59 .68
:?::/!
2:/
_. ,, H
;i_ +
" .
_._ i.
: 00000001-TSG05
! ',:, 85 i
: 7 i
.? N"67603 om,
,ooR
:,. TI_KT IIATII_ 9/=.../19111 it C_OIITI_C'P Ni), 4,q-ll{tilll PIIO,IEi_ llAltAit
:+_*7.; TYPI.:-Oq I lil_l Tll.Hi.lll'lll Ti_.IIHICIII it IIPP.CII'IP+Ii IiA£ 11676011
I" TI:ii'I + llllil'.t:Vlllll IN UP .ll%l'i:|ll,ll,i *-log IIIt,'EP (lit,". F&IIIIIIP, I i.IpI+,CIPII:N IlI^PI_ IU;CTMI_ULAlip
+_._; TI'.PII_I;IL'ITIJlLI; l_it.ilO llllC. Ct ililPIIIilTY O.Oii-x
CYI_I+IIIt: [lttfi,- .......... 10,00 Ill'_lll._ _ l+P,tlftlll till) ......... T,tlO0
:'++"_ l'illli:llOll (;l;ll IUIC,IWI.,T--- lO,OO ,,,0,(i0 - l+'IBtll (I111 ......... - I,_90
. ,: l_ttMt Itxl'r ............... il',._i,oo _ m T+llliKtlt_l<ll (Ill) ...... ,tt44
+' 01'13t%T1111i lt lill'lPPl_lq i
":i (iI+t.li4TOll o.i it
M III I I l i l l I i llllllllllltl l lllllllllllklllllllllltll tlldt+llllll llllllllllllll llltllllllllllll I
till,IN, TYPE LOt; UIGll CAI,-I+<il; C41,+'1111;ll IlA¢f; Lilt#, lirl_Ciill"rlOlt
"ill II. 42 -,01ll IO,tlliil O.II(lOllll IOllO.OOlll O,000tlO II_Lll 1,. CP,I.L? fl .810 lil,020 ,O00OO , litOO U.110000 LO|tG. F_tT,
6 49 ,010 10.015 0 . ti0000 .OlgTO , 904_t _i I.AT, t_'2".i
f
i
'! IIPEC lllI'll t tl (Ci"_011
.. I t:TGLI+; • 141'ATIC 1,01¢CI, DYiIANIC LOll(;, G(IIIiII+OG)
I+IOIIULUtt._(EiO6) IIODULUgI_( F,.I.OG)
i' . I1 1 ,_4 ,6llII 1,84 ,tl8
• { 7 1.3s .e_II ,84 ,08.- •
+..,I 19 1 ,B4 ,68
• _ lit 1.li4 .eli
89 1.85 ,66
4q 1.114 .611
; 59 1,54 .66
li b9 I, _ll .66
I'9 1,+_S ,(,6
•"',.. lt9 1. ll4 .68
-" _ 99 I, _8 , (.(.Ill 1,1_ll ,66
• _19 1,013 , _
• ..{ tiO0 1, tili .65
• _; 1+00 1 • 84 . Oil
_. TO0 l. {13 . ¢,_
i u,,o i. :i+ . t',:i ]t +00 1,54 .65'_ l (Itlt t, 54, .65
', _ i_o0_ 1,54 ,66
• i tlO0.'l i .54 ,lib
'_ 40tVf 1.84 .66
• i 500_t I ,_13 ,66
.., 6011 l,B4 ,66
• + 70itl 1,811 .b6
! tlo I _ 1,84 . _6
+)tit? I,_4 ,_b
I0019 1,88 . I+tl
. i0040 I. _4 .66
il It0 till l. 114 .66
400111 I. _14 .6G ']
] '. ' 4,# 1011 1, lie , ,,t+ll010:. + .54 ,tiff
'i ,'11104 1.04 ,be I.,., _2 lot, 1.II4 .63<,** _0 Illlt 1,U11 .ti3• i 5411! l.O2 .6it+i ,,i,31 I,'I i, ll',l ._ll11(_115 I,_4 .6¢,,'ti' I I? I.BIi .611
• '- 'i litlll9 I,SU .t_l)
.!
: "4
!: 14:
i+,-(.i)
:+=:*';"i*
i!
00000001-TSG06
[36
_. ORIGINAL PAG£ IS
:,i NG7 "G6 oF.oo.uAL,r,
• i_T OATIC _8/190! * COIflilACT,liO, 4{I-II9_II rl_lJI_Ti' H_A
8
..."C TYIIR-04 11991 TlglI_iIOR TICNflION * BF£CIIIEtl 1A_41__157604
TI:I_T I)ItE,_I_ION It_ tap s
_'i;.i'" It'iTl:ltlAl,, +-_'t CIV_P _0_1 r_,TlliU_ I, _rEoII_:N Sl_'l_ I_GT,_01tL_#,
-'-,, TEPIPEIIAT_|II:J_ll,OO I)£0. C, IIUI$1DITI' 0,0_I •
.' CYI:LING I"IU.Q.- .......... 10.01t En'g_, se LV,IICTll (IN) ?.000
FUNCTIONGEN IUiG,MIJLT-..- tO,O0 100,00 w h'lbTII (IN) ....... -0- |,500
...'." tqC,AN RATI.;.............. IIgo,O0 _ w TIlICKN_,._B (Ill) ...... ,044
_i,_ OPFIt_TOIt ,eI SUlPPr_ Im
•, Ol'l'.l(%Tlilt o:! a
:i"" CIIAN. TYPB I,AS' IIIGII CAl.-Lille (;AL-_IGI{ CACC 1_|_. OI:_CIUPTION
_'_' O 49 -.0l_'l 10,003 0.O000O 1000.0000 0.00000 IkL,|t Io. CELL
.i I. ? 40 .OlO 1o.o20 o.oo0oo .07ooo 8.00000 LONG. ggr.
. ,_._ 6 49 .OtO lO,Ot8 o._)o00o .0197o .qt_3o bAT. ]_XT. ,_
YT
,e
-_' SPECtl'tgN: N6.9'_4
.. CYCLE • STATIC LONG, P_N/_'tlO IJ[_t(_, G(12)_(1_406) •
_,," tt0OOl.Ln_( t.:*06) HODULU,_*(E, \$ .............."........
=: ._ I t,47 1,8l ,66
_."'. 8 t .{_2 ,66
'_."i' ? 1•83 .66
' 19 |._| .55
1._ .66
'_ . 09 1.5 D . (;6
_,, 49 I.St ,6659 1,5_ ,65
69 1.58 . o¥
_9 I.SO ._
09 1.81 .66"3p
-"_.-_ 99 ! , 58 .6?i I99 1, It_ . (;8I_99 1, _ . 6
:, _.' 400 1.8_t .66
-;_[ 500 1.52 ._6
?o0 1.58 ,66
" P.oI t.{_= ,66
too I t, 8B .6Y
_" " :h_O8 1.8:3 .66
"__" 8006 1.88 .66
_.i ,. 400lI ! ._ .6_
; ': 8010 1.88 ,66
.... 6018 l.Otl ,66
:,_.- ?018 1,88 .66 ,I}OI P |. 8U ,66
1002= I. 8_ ,66
_:_" _0046 I, 58 ,66 ,
=riO64 1,8:_ ,6_
•' " 2q067 I • 8:_ ,66 i
_'"'" 110069 I* 88 ,_'_ ,;
'; ':":_ :11011'I t ,81 ,66 ,_
,:_' ' _2074 1.8D .66
, _880]*6 t •81 •66
_._; ' %140"tO t. _ t ,66 "'i
" PDOD! i.81 ._
'"",'-' tiVOli3 1,80 ,68
:" '_ 8708_ 1.48 .64
'(,
0000000]-TSG07
00000001-TSGO8
"i
}
88
ORiGiNALP_ L_';
N67606 Q
• , IT.STPA?£ lO_t,"/Iglllt cOIITIP._"r I10. 4Q-I_IO| P,OJF_I' IIAf;A
t
'I'YPE-09 118=I 'IT_SlOI_ 'I'ENBIOIW u EPECltI£N /_MZC /167606 . .
Tl_qf DII1_CTION IS UP _
IL*T_:HIAL8D*07 GIVI_P 60n FATIQU_ u 8P£_IIEIi gllAP_ It£CTAItl3ULA_
, TK_'F,IL,'_TUIU_:2It,O0 D_O, C, II_IIDI"tY O,On..m
CYC/`ING FIU':O.- .......... IO.OQ IIF_I'_ • LEM(_TU(IN_ ......... T._O
<,, FUNGTIONO£H lttlG,tlt_T--- 10.00 I00,00 m VIDTII (IL'I) .......... I,_00
_t;AN I_T£ ............... 0'.)0.o0 1_. u TIIICI_Ii:SS (110 ...... o04_
OPEI_'I'Olt ,eI le
OI_TIIATOIt"'D *8_8u8_*m88i_t_tt_t_1KM_m_M_m_8_m__*m*_mi_i"_;4num_1_ ' ._
' GILA/4. TYPE laV HIGH CAI.-LO_' CAL-II|CII GAI_G/,Eli. DEfYCI_IPTIOt{ "
8 4D .O-IG 10.010 O.O0000 1000._1000 G,-,O0_tO0 |_|5 L_ CF..,L_.. .........
, ? 40 .010 16,01_ o,(h)000 ,O'ZO00 8,/4000O LO_O, _}_'1',
• 6 44) .01.0.-10.018 0,00000 -_.01970 .90460 LAT. I:_T.
SP_tt'_s .s?s06
: CYCI_ * STATIC _ONO D_(A_fI_ LOI_. 0_1218(£+061
I_ODULUS8_£*061 HODL_L_e(_*OG)
: 1 1.88 1.87 .G98 t,_ ,68 - --
8 1.87 ,69
T I,SG .69
1,8 ,69! 11 ,.,T ..
•.i _) 1.87 .69
89 1,86 ,69
49 1.87 .69
: 89 1,8? .69
69 1.57 .69
"'_I ?9 1.86 .e989 1.86 ,6899 1.87 ,S9
" i 199 l.O7 .69
_99 1.87 .68
899 1,87 ,69
800 1._? .69
6o0 1,87 .69
708 1,87 ,69
800 1.87 .69
900 1,87 .69
_' 1o01 1.8? .69
! _000 1.86 .68
6000 1.87 ,69
4007 1.87 .69
.o, 1.. :_6041 .88
?o1_ I,G? ._9
8014 1,_? .69
9018 1,87 ,_
" 10018 1.87 ,_9
,, _0o18 1.87 ,69
8O038 1,80 ,69
"_ _o74 t.88 ,68
' 89076 1,86 ,68
4oo?_ 1.86 ,68
_1080 1,88 ,68
4_082 1,_6 .68
! 46084 J,08 • *_8 ,i
'_" 4408_ 1,88 .68
480tiff 1.84 .68
'_0_6 1,80 ,67
4709_ 1,47 ,88,
L"
00000001-TSG09
..,,
_ . +..-
...."- 89
NG7 6 0 7 o,,oo.
q'121T I_TI_ 10110119111 I COWIqI_C'PNO, 41_-13008 PIIOJPJ,(_ NAIqA ................
II
"" TYI'E-OQ llO_l q"ENI_IONT'EHBIOII n IIPI_IPI£N NAJ_ I+0?601'_+
*, : + . • TEIIT DIIU_CTII.IN I1+ IPP Iii
_LSTI'II_IAbt*-6'i" GIWP+P60_Z P&TIQTOI_ s 8PE41I|IEN LIlIr_P.,IW,.C.TMIGULAP,
TEI'tI'rJ_'IUIW+"I_I,00 UP+G,C,+ IIUMIIII"PY O.Ofl m+ '-
CYCI+IIItl l'll,l'.O: ........... IO,O0 III_I,YI_ m LP,I'ICPI'tl{ IN+......... ?,O00
::;. P_IP.TIOZq GCII I111G,glI_T--- llI,O0 I00,00 • I_'IDTII(INl,- ..... ---- 1,600
_:, 8CAN I_,TF,-.............. 020,00 _ m TIIICK_IgS_ (fill ...... ,U44OpI_I_ATOK# t u
OPI',ILATOIL#2 m
" '?:: 8_888_ tit _Ri_i_R_1t8_N_a_t__8_m_N_m_+__
.+ ' CLI,AN, 'IWPE LOW I|IGII CAL-LO_' G+II,,oHIGIIGAGELI_N, DESCP+IPTION
8 42 .018 I0.010 0,00000 IO00.O000 0.00000 JELL1L. CELL ,_
" ? 40 .010 I0.01_ O.O0000 .07000 8.50000 LOT_G. gN'r. "
+'}'" 0 49 ,010 I0.015 0,00000 .01970. -.9B480 I_T, IN,_,,, •
< .
.,: .., t_PECD_'-NI 11G7607
' CYCI._ + _TATIC I,O_O. DYI_.._'IlCLONG. G(I_')81P-4.@0)
!':" i I ,IODULU_.(I.SSE4.OS, IqgUULU,*(I.86E À ¨ :6,8 t .86 ,e9
;"+ . II l.O6 °69
'i;,'. 7 I •G6 ,699 1.B6 .69
-, /_ 1.86 .0g
1.66 .._9
" ',: " Bq 1. _6 ._9
. . 49 l •B6 ,69
• _9 l .G6 ,69
• ++ ,.. ..
' " ' ' ?_ 1,_? ,69
+
99 l. 156 , _9
, :,. 199 1,5G2,,,, ,.., :++%
! ? 099 1. O? .09
500 l. G6 .69
:.: 600 t, iS6 ,6g
Too t. 1+6 ,6¢)
O00 l. _? ,69
900 1,86 .69
• • SO01 1. _6 ,¢,<)
_080 1•8? .69
---':: " 8oo1+ t. s+ . ++_
°' 4007 l, 82 , +9
: B089 t • 1_0 ,69
'-,. "." 5011 1.87 ,69
7818 1,86 ,+9
@.'. 8015 t.B6 ,69
_OI1P 1,8+ ,6g
' ' 108 t9 1 •86 ,69
:20009 t, 86 , +9
..... gGU_8 t, 56 ,69
"i 2g03? l. 08, ,69
"+"' 80039 I, 88 , +O
': ". 811+161 t.88 .69
--_. l_20Gt) 1, B5 ,+9Or+Or+8 I. t_13 .68
._.+-'+.' 8406? I, 58 ,59
' •", t_B*to9 l. 88 ,66.
+_.' tlOO71 l+ 04 ,+B
"'-.,i+ m,o'+'8 t,so .60
/.,, +
":,./. )
?i,
,+
.I
'I
"--'@"i'
i
I.
+,
!+
,!
_.' " -- .:2++ ::2 : : ..... ;=.......+_ : : : ............................._ ...........: ....::,-........ .:+ ,,.
_.. ....... ++.:o .............. :,, .+,,,+...................... _ ................ + ....
00000001-TSG10
i i+qO
/_ ORialNAL PA(_E ll8
NG780a oFoo.Qu,,,+
-i_ TPJCPD&l_., I0110/19111 t COlt'PIIAI._PnO, 40-flO_lll I+II,OJP,(_ flA_A
m,tmPI;'_ll_+NllAI'I_ ft676011 i
+I'_;NTII 11U:(;TI(I_I
.i: IIATKI|I,_,I.s *-o7 (IIVF.p tO_l P&TIQUP, p IJPI:CII_N _IIAP£ I_,P+TAfiOb'I.Ag, " ]
i o:m,tm,'mmv":m.oo ._:..c, mm.)v_ o,+m; , ]++ LP+_'IOTIIt IN_ ......... 1'.o1_o
'++" FIJmCTIONCt:N IINO,PIUI+T--- iO,O0 I00,00 . ;+IDTII (Ill) .......... l,l_+O ,+
HC4N ItVrl,- ............... OUO.O0 I_, m TIIII+'I_EI,+I,,I(lid ...... .044
OIq';Ib_TOl|'pI glIII'P£N a •llii "CllAl+l, TYPE LOW 111611 CAI.-I,.O5 P.AI++IIIGIIB&IIBLIP.N. D£_CIIIPTION +fl 4:3 ,Olll lO,OlO 0.000011 I000.0000 O,O00OO II_ I,. {BIJ.,7 41) .010 10.015 O. tO000 ,07000 U.I_O000 l.()l_B. ItX'T. .,6 49 ,OlO IO.OlO O.GIO00 ,OlgfO ,gf14BO ,I.AT, ,-I'+X'P,
_PECII'l£11t 1q67608
CYCLt: # t_'r,_l'I(_ LONC. DYIIMIIC i,01t0. G( I=)I(E ”°_IODULUI_,(E+O6) HODULUI+I(E+OG)
1 1.80 i.89 .ee
O I ,Og ,69
5 1,89 ,68
9 1._i+
19 l.Sfl .e8
29 1.89 ,69
t19 1,59 . G9
4e I, 09 ,68
S+ 1.89 .+8
_ 1.511 .68
, 7+ I. 811 .68
89 t, 80 ,6B
99 I. 118 . GLt
+.:'. 19+ l. 8e .68
.+- :1+)9 I. O0 .66
,+. ,oo ,.- .,o
P:::' " I_O0 l.O+ .6U
i. ' _ 6o0 1. I1_ , +8
L_+ Ton 1.5e ._8
_>;_,-" _oo I.OB ..8
800 1.59 .08
"." 10ol I. _9 .60
I/: ' Rootl 1,8_ .68
' '+ 00_3 I. 89 .68
_'*'*" 4007 I •OU ,68
P,..- +oo+ I.SV .+o6oi I 1.88 ,_8
+/:++. ,+o,+ ,.,. .+o
.ore _.0+ .+.
9fll8 l._ly .Gli
g" qql9 l.Oq .68
,.:t+ l O0 IV l. 8e .611
,+, 11031 1.1:18 .08
I=02B I. 89 •68
, +, 13o=5 I .,811 .(,8
14o27 t ,89 ,6d
:' 11_0=+ 1.80'8_ ::I_
I?03B I .OB ,60
:_ .
:/y
.+ p
o'_
i "
_ot. ,;,
v3;!
4 / .
I.!
O0000001-TSG11
,,...
00000001-TSG12
r•., 92
:_ ore,,,,,.,AG,,+N6759 1 o, QUA,.,',+
.:.+ 7r+qf DATF+ 90"_,'1_A! _ CPn_Bf no, 49,,d_8# P_OJ_f MABAII
'PI,,_T DIItl;C?ION I1', UP ,,
'_' M&TP._IAt.t *o6YDP.8,GRJ_P,OO_ FA?IQU _ AP_I_,ll 8HAr6 p_+cTAfleu_4_
+'+' TP+PII'£ILATUIU'+".I{I.1111Pl+;G,C+ II_HIPlTY 90,08 d
' CYCI+IPII;YRI;d,- .......... I0,00 IMIL"_+ at I,,P,IICTll <ll',li .... =,=-..- ?,1000}'I)fl_'PIOH (It,f{._I6,_II+T-,.- I0,00. ioO,OO m WIInll {IHI .......... I,+OA
(,,;_,&flIt'_Th+.............. O_0,rOe It:Z • TIIICI_I_t.;PI (ItO ...... ,044
-+. OPI'.RA'I_Jll,PI AIIII+P£H l
:+. (IITI_TI'flL _'R m
0 49 -,Olfl 10.000 11.0|111011I0011,0011¢1 0,00000 ll<_l) |,,. C_IJ,+
? 40 .0111 10,020 (I.OOllO0 .I)71100 O,-,OOOO LO_U, I;xr,
' G 49 ,010 10,01_ 0.00000 +019?0 ,98480 LA?, L;X'[',--
-' _PI,:I_1Pt_ti: fl676t1t
CYSt+t,'+* K'I+_.TIC[.Oft*G, I}YI(M;[_ LOItP.. G(12) _(P.+OG)
. "' I"IOIIULUI4_'(1,_+06) I_ODULU_(_+OG)
l t.04 1.80 oGT
9 1,87 ,GO
8 1.8Y ,GIt
? 1.a? .GO
' " 9 I, 87 ,08
-'.i.... 19 1. OO .69
-_.... =9 t .86 ,GO
', U9 1.80 .co
•" 49 I,Q? ,4_3
:' _9 1.8? . 00
". _9 1, 8? , _8
' '+ 2_ l.O? ,68
.... O+ 1,87 ,60
,001 1.. .oo"" l,Bt_ ,_?
++:._ . tlYt t.ll? .+O
+OO !. 5? ° OO
_" Boo !. BY ,60
• _* 6o0 I, 87 .CO
?oo l. B+ . +1_
J:'+. UO0 1,06 , eB( : 9ol 1,I_? .GO
IO01 1.60 ,5L1
13009 1,67 , G8
: tloo,'i I. 9B .68
400? t. 67 ,67
_' ' e,_'_o_ 1. BY . _?
:+:" +_Jll I.08 ._?
..._. 7o1_ 1,87 ,_7
" 8016 1,05 .56
. 9010 1.6t_ ,67
tO0=O I, 8? .6"i'
_oo41 1.0tl . e7
• ,- L_OO_U 1•8_ ,66
:,;.. 400_8 I •aT •67
,,. ,' 5OIOB I .B7 ,67
-.": 00125 I,87 ,6?
+",; ?014? |,87 +57
AO109 I .a6 ,6e
•, qtl 1+o 1.IS? ,e6
...... 911207 |. 80 •e6
,+ . 9,_tm 1.86 ,6_
100+11 I.a. .e?
I_)#'i,l, 1,86 ,ee
I ttO2711 |, t_G *55
__'*" 14OL_')G I +.{I? +_IP
' 10o_1I0 1,8? ,67
, 1?l_:l(+,1 l * _5 ,6f_
. ..+ 17?:l't+ l+_li_ ,56
17ti:170 l, 0_5 ,6e
;)" :.. 17'4t161 1.8e ,65
+' , ll_O'Jlttl I. _? .G?
', .' Ill ltlH I*_? +67
Itiff{fliP I. 06 ,6G
"+ + I1+4L191 t •O? .67
•' +'- 1I1.1394 I. 86 ,6_
'...; 1861196 1,56 +157
: 4
000001"1131 -T£_'I q
•" ':.13 I
: "" i'
" N8'7 2 o,,..,:,oo, ....
" _,:._T PATR 0/g4_'1_[11 _I I_0[f'R_{_ NO, 4{1_-1190fl PI_OJCCTlIAnA
_l'r,=Oq I IAPl TI_FIIClN TRIII_IOII ,, ilPCOlll_Jl lIAtll}1167008
•IT,_T ItlI_I_CTIII|I It) Iq_ •
H.vrI:(|IAI.I ,-oTlll'.(l,l]lVr.lhll0rl FATIQO m NP/_II1CIt liilr(,_p_lU]GTAIIQUI.IQi
Tt;lllqillll'lllU; Ull,Oo Ill;tl, t.1, IIIIMIPlTY QII,(III
_Yt_'hllffl Fllt'II,- .......... IlhOll IQ'III'PS, m L_II_Trl ¢ Ill ........ ?,(lO(I
FIINh'TIOtt CI;It Nlfl,IWLT--- I(ItltO I(i0,00 • I1111I'11(Iltl=,,-,,-,-,-,,- I,_00
I_AII II'_TI'- .............. IIUO,IlO 117, _ 'l'ill(_IQ1_ll_ I IIII ...... ,044
{JI'I;IIAT,Ill +t Hllllq'l;rl
Olq:ll_'rolt .'t m
': I I I IIM I PMII elIHRIIII SHill IIlMIMPlIIIIMIIIIIIMIIIIMIMIkM_MMIIIMMII_I_IIM_lll IlIlM_IM IpIM MIll
,. CII_M, 'I_'PE 1,0_,' III011 l:Ab=l,O_ (;AI."III(]II 6AI.;I,_I,I_N, PI'_;IHP*I'IOII
. .. 0 411 -,Otll IIl,llOl_ O,tlltUO0 IOllO.llllO0 O_llllllO0 It_l} h, I|L_I,_
• _ 40 .(II0 l(l,Ogd O,(lllll(10 .(1100fl il,flO00(l LOll(J, rJfl't ./,
_ 69 oOtO i0,010 0,00000 . ,019"4'0 ,¥0sQo LA'I:,.. £RI',
' IqPl:Otl_ll* N6780_
_ _Y_L,_ • NI*ATI_ t.orta. P_AI'II_, L,tPffO. G( IUlm(l_4,06|
: IIUDULUI_,( l_,OO)...... tlODULU_m(k_i)O)
0 1,I14
;-- 6 t,80
? t,08 ,67
" ' g i,811 ,07
_. 19 1.06 ,60
I19 I._4 . GY
'. 09 I .GG . OG
'19 I. OO .6Y
-: 6'_ l, 08 , ,_I
:z, 09 !, 08 , G?
_',. ' _9 l,O4 .G?199 1,06 ,00
'_" gg. t,lltS :e__ 400 l. 06
fi  llo ,.-
--, , e O I,BII .6_
_' ?00 !, 6_ .01:1
. ' _00 1,615 ,089 1 I. 86 ,e
_ "' IOOl 1,86 ,6t3
. Iio oli I. tl? ,6B ;
, BOO11 !. Btl ,6B
...,-. 400? 1.86 ,_B
' _ onog t, 86 . e?
60111 I • 86 ,el3
• ' _016 1.8f_ .6t3
• " 9u t8 t ,tl6 .ell
10020 l. 86 . _B
ooo,_O I,06 ,013
BOOb4 I ,B6 ,60
400_18 t. 87 ,eO
no I o_ t • 813 ,613
bO I_II I, D? ,6B
?01_0 1.117 ,613
IIo_ : } t ,87 ,_15
VII t.,' t •B6 .130
I0o_ _II | .O? ,60
lDu23_ ! ,87 ,_0
I IIOUBI 1,a_ ,6_
14n_oo t ,BE ,_8
' I ?uuolJ 1.o6 ,_
1110,'190 1,0_ ,68
I_(r.l I I i ,0_1 ._i7
I,t0o4.'1_ l, 8G , l_Y
II 104,38 t, _1_ .6U
2 IG4G_ 1.04 ,_?
_IY4?I I,DB ,67
U11t4711 t •88 ,6'1'
_1111473 I .O4 .67
2204,"? I, dO .6'_
t.121479 1.50 ,66
_2240'J |. OU ".6_'
2:_1404 l, 01 , 08
t U244LIO 'i •47 I, 47 . I_4
-;:/h
!il.
._
.--:..;_,,
O000000]-TSG]4
:.+-_
94...
N8750-3 m,,,oo+,
"t.
e
TI_T DATi_ 9t1Bll901 I CO,TInCT NO, 411"A880 PlgkI_CT+NA_A
m
YYPI_-Oq 110_I YI_.fl_IONTI_,NglQN n _P_D_N N/I_I_ftG?aO8T_T DIN4(_IOll IN UP
HST_;III^I.t +-6?D_C,GI_EP,OOn PATIOI! • _PEGIISP.N NIIAP_ II_G+PAffOULAIt
T_HPKR4'I'UI_ 8;I,00 Pl;6, C. llt_llll?f aO.Og u
CYCI,IflG F_Q.- ..... ---- 10.00 it131l'1"_+ : L_NO'PII (IN) ........ ?.00_ '.}'UNCI'ION GCH nPIG,HI_T--- IO,00 I00,00 WlDTII {IN) ......... l,B00
_cAr( I?_T_............... OOO.O0 _ w _11CC1_88 (lP) .... -- .044
flPKl_T_It #I _UIPP_H m
OI'P;_TOR +0 WAI,I@;R m
ClaN. TY_ 1,OH _1011 CAL-LOW C_L-III_II¢AO_ LEft. PL+CRIPTIOflG --. -.019 10.005 OrO0000 1000.0000 O.OOO00 IgLB L. CELL
? 4_ .OlO IO.O_0 O.OO_oo .o?oo0 O._Oooo LONG. E)_I'.
i ' _i , 6 49 .010 10.OLD 0.00O00 .01970 ,9U400 L_T, _. 2
•_ _P_CII'_I'I* NO?OO8
CYCI._ _T^TIC LONO. DYft/_HCL+Oft_. O(t_)st_ HfIODULU_tE Äd P'_ODUI,U88_Eè ....
109770 1.0_ 1.08 .68
1027T2 1.5T .67
t_?74 1.67
182_?8 I._T .67
102788 l.ST ,66
.. 152?90 l.O? .67
. " 152U_8 1.87 .68
:.,;;" 189818 1.87 .6P'
• _ 182828 1.87 .68
:+_'+i 182088 1.87 .68
1020;8 1.88 .68
:__. I02_88 1,87 .68
, 152656 1,57 ,57
" 18m+e& 1.87 .6?
IL.:096 1.87 .68
tOst69 1,57 .6?
t8_209 1.8? .6_
183369 I,G? ,62
.... 150459 1,$? .G?
".:" 180871 1.8_ .6B
1_8670 1.87 .6T
1_8770 1.57 .67
18_7_2 ;.56 .67_" " 8 7_ 1.8T B
' 1_6T?6 I,6? .67
!t,: t_7779 1.8T .6B
1607fl5 1.8 .68
, 161788 1.5P .68
:," 162409 1,52 ,68
162889 1._ ,68
102690 1.57 .68
162790 1.87 .68
16a792 1.56 .67
IG4794 1.56 .67
168796 1.56 .67
. 166T99 I.ST .68
1_7801 1,68 .68 J
i t_nnnn 1._ • .68 • ._
+
.
.
L ,
.
.
©i
.}
00000002
95
ORKtlNAL PAGE l_
N8750 oL.oo. ..
TY,gT DA2T. 9/gll/l_Ol@ _OIFI'IIA_TNO. 4_l,-flfl'J_lPII&IT._TN_A
+_ Y1P+'I,IT. IIII',I',CTIOrl IP+ UP .
M'VI'_3IIN.r +-e'i'III+.8,P, IPF;P,IIO_ l"A'l'10tf + I+PI_IPI_TI _lll/_Pl't III'+.I++I'_MI_IJ3.,_II
+;_" TCtZIq'JL'_TLqW';_ll.O0IIL(_.C, IIUPIIIIITYIZtI.OIIi'GY¢iLIli(I I,'lU.'.(I.-.......... IO,e,O IIP+P,TT+ rL LP.ftGTII (IX) ......... 27,000 ",
I l.'UlldTlOliGI_I<IUIG_flUI.T---I0,00 I00.00 e;+i,'|lYl'll(I_).......... 1,0_0' _I;A/I ILYI'L".............. OgO.O !_ _ 'l'lllCl_lt till) . .. .04+
+J. OPI+;I_TOIt* l a
(1;_,1|'+'l()lt _+_ M_
CIIM{, 'i+YI'_; t+O_; tirol! OAl+-ta;; GAi,-IIIGII GAb|t";L,EH, l)l';t;*'++lHlVl'lOl4
II 6_ -,0IS 1o,(_00 o,ooooo 1oo.%000o O.o+'_n00 II_LIJ L, CI_LL
7 4d .010 lO.O_O O.Ol_O(}O ,OPO00 8,_0000 LOI+I;, _'P, /
• G 49 ,OlO 10,010 O,OOOO0 °01970 ogD)O0 .LAT, F+_P, .. .2
+.
t_PE_IM_+t I167ti04
|;OIJUt.U,_:.;'LE ,l P+ODLq[+UL++e(14.+00)
8 *'"+ "°'
1,095 t.5_l .+II
? I, tip , O?
"" 9 1.09 .ell
' .:. I +} _, 85. ,68
•_ tle 1. O't ,6?
,,i 49 1.l+O .68
_ t .o+i ,OO
";9 t. 09 .60
IP) 1,,9 .G_
. ;-_ q9 1.09 ,
"+, 199 !. 88 .68
.. _ .,+o _..9 ._t+
J+ +oo _.,_ .++
' iI ooo 1.09 . _,a• . ool 1.50 ._9
',.,+. , ?0! .- 1.59 .6G
.4 I_01 l ,+O ,¢9
ji 90:+ _..a .+B__...._ _o_ - • "
.,, ,,oo,, ,.. :
--:,.f;. .oo,, _..0
-""" If:' t_o_ t .(+0 ..6B+019 1,60 .69?0_2 l, 6O .61)
.'i"r "f_' 1t0_5 1' 60 ,68'_>029 .6,9 . (_Bl
- _:"" UOOOl} 1,60 . <',41
' {, _O09O 1.60 . O_<OtO_ 1,60 .G9
'",',I_ t_o 168 1.GY .011(,0198 I .Sq +6B
.+. ,' _'o_t+1 I. oll ,68 +
,. ,, tto_o_ 1,00 .09
, +o_gtl 1•6 t . _9 .+
' " + tH|_25 1,50 , Gq
,,'.':, 9+)t1_8 l •O0 , G9 ++. 1oo;102 1.89 .6B
' ' t :._'_+tl t, 89 .68 '
' I IlO.$t_2 1. O9 ,6B
',' " 1_04_11+ t, O+ ,6tl
.... I¢_;:8'J'2 l.89 .68
ITO_Gt_ I, 89' .60
t t7_)I_')0 1.60 .68
. _.,, , I 1,1<)_'_9 1•I_0 .59
: ," 1It 1603 I •G9 ,6!+
.- ltl_O6 I. _o .6B
. i. IH:_61o I, OB .611
'+.. IfltOItl I .+9 .+B
. " Ill,bIG I,GO .68
.: ',. I !_:,620 I •_i9 .611
I llTt_+.+l I •60 , G8
l Ut_¢'+.t'7 1. _fl ",68
?_.,'
,.,.
I_;_ . '- ...... __..
nnnnnnn _Tm n,
i\
NC750q. CONTINUED
_1'1",_I I"_;111 N6"i'5 It_
tIUDL'I..Ulqg_¢1,;t,061 |;OZlUhU:tu ( 1..+06)
II} 16_10 I ,(ill ,(_9
I_.i,l0',$_ I.119 .611 " .
I '} I 0_4 .80 , G!I
It',,,50 ._9 :6_'_II_II 119
lip I li(,il , DII ,Irl?
1916?1l .I19 ,68
l,t1611_I .119 .Oil
I,_I000 .l_O .611
19 I?011 .60 .6_
I_._17 I0 1,61 ,,¢'9 2
19 l?_ll I.I19 ('_'_ .611
1,,,_o_ l.o9 v'. .6s ORIG-IN_LP/_'.....,L,,t_'"_,-1'_I?_.8 I.09 .611
i'_,Om X,"_ .6a OF POOR (2U!_Lt'_"(I'_1049 .00 , 0
19L_t),_9 1.119 .61_1
I'#_1149 1.60 .611
19;:.'i ,'I0 I. O0 . _9
I_>'-'8"I0 I.60 .61t
1,_::400 1.60 .68
192_ I 1.89 .60
X_Oll I 1.60 .61t
1_)_'|6114 1 ,(_0 ,61],
10.I.6_11 1 • _,9 • 68
19t,(,_li I. 60 .68
! o'/o68 • 1,89 . ell
l_I;07_ X.00 .69
_o('0;'9 l. 119 .68
_o 1682 I.60 • I_8
_11716 !.09 .611
_-'_1749 I.III1 ._II
; IIXI6 1.11/_ .661
'..';;11131 1. II9 .68
_s IIIIR_ I• 1i9 .68
_'1019 1+1_9 .611
_:J t 93,'t !.flu .l_li
2',IIX? l•{19 .Off
.29_U20 I • 8ll • 67
q :"{191 I .Oil .6?
4_L_IRI6 1 +80 ,68
4.<,R{171 I._9 .611
,_72_,06 l. he .60
¢,_126_.0 I,118 .611
q 9L_,76 I.119 .60
l_O:!i' I1 I •09 .611
,512?46 1 • 118 .6?
11-'_'_I'IIX I•11li .67
b:|:_lt 16 I.57 .67
11_.IiII188 |,11_ ,66
l_'lq i;4 1 1.114 • 66
Ib;O_.l:.11 X.110 .67
5,1.II1¢11 I•O_ •66
If.:..:_A_9 1.11_I +thai
11q'_{lr)'lJ 1.0
114_t170 I. 40 • 62
00000002-TSA04
'2 '
I
97.........ORIQINALPAe Ir.,
!I OF PO01_QUALn'y
N6,7_5_0..........
"'i
: (
i ;; •
[ _: 1T.FIT DATE. ZO,+lg."19Ol m.COIITI_I(ITlqO, ,,I,tl=lillgZ_ I'ROJP_T.-.,P+A.9_
_ TYPE-i'Iq IIII_ITEN410N 'I_+N_IOIq z¢8PECII'_.N lIAr+ N6?80CI t
: ,, 'P_:_'I' ltlItP+CTIDM I_ tip
i .[_ K+VPI..IIIAI..+-(,_'DI:(;,C_II.'V.P,50n F^TIOU miniftPEOll,lY,N +IIIAPE IW.._ITAI¢OULAP. 'TI.',III_EIIq'rUIU'+lll.llo lil;ll, l_t. llUlllltl'l_l ' jKhOll i
'!' CYI:I,IMP, VIU;<I.-.......... I0,00 ll_li'l_+ iI l,P31_+Pll(IN) ......... ?,OOO I + i
P '._': FIINI;+I+IIINGI;NllllO.t|_l.T--- lil.llO iO0.O0 t> WIIITII (lttl .......... i.lil+O l+ r li(+'ltl ItI'PK............... I17o,00 I_+ i TUlCKiI+I (IMI ...... ,044 i
! i' OIt+E,ILAI_I( i I SlllPPl_il l
+. OpIiltA'Ililiul wi i
+ 'ii CIIAIt. TYPE i,Ol_ IIIGU CAL-I_Iii C_J.-IllilII GAGE LEN. DEi.iAIIIPTION
: _,, O 4_ .011t IO.OIO O.OllO00 iO00.OOOO O.lltlO00 IKLIt I+, I_P+i-i. .,
? 48 ,010 lO.OlO li.liiiOOll ,O?O00 U.NiIOOO I.iiIiG, Ilk'P+ ._6 4+ oOlO lO.OlO O. 00000 .019+0 .9A400 LAT. P-+.XT.
"". IIPP.CIIt_ll i N671195
". +i IIYCLE.I I;%TI.C LOll(i, DYItAIItC LONO, G( lli)itE.i.06l ..................................
, t lq0DUl.,IJ_l_(E+06) IqOIIULU_I(1'.4,06)
• _i 1 1.0_ t.Sfl .6#
, :,, 8 l.t_? .6e
15 I .I17 .66!.i, '+" _.s7 ._6
i i,7 1<t 1.8, .¢tt-' 2+ i .,_ll .66• , lltl I • lit .66
. '.- : 49 1,8'; ,66
',. 59 1.08 .66
• 1 O<l i. Irt .60
79 1.8f .66
"> "" :++I99 I. 82
"', 199 1.8? ,06
, _99 1. I1"t .66
400 I. 88 ,66
" lioo 1.,, .66
i " iI 600 I._? .66, ?(iO l. lit .
; • , iloO t. o+8 .66
• +0t .... l .lit ,66
• ; lOOt 1.57 ,611 i.I
°.OOB 1,87 .66 • • •
rio03 I •57 ,66
400B i. 5T .66
IiOlO l .ST .66
'' 601_ 1,57 ,66
, 70141, 1.57 ,¢6
--._ liO16 I. B6 .66rot9 1,tit .+e
10021 !. 51P .66
I_O048 1. li? , _6
I10066 1.5? .66
<_ , rio I tO .66
6_'t _ 1.81' .66
,_ ?o llilI 1.86 .66
; lio lit l •56 .6i
_iO_O0 1.5G .68
.:" i 9 tl!O_ 1,811 .65
+ 92_04 1,56 ,08
" ; '+it=D6 1,511 .(15
_+4_09 1.55 .G5
' • i_ ,_illil t 1,0_ .¢Ki
' ;_ Y61118 1,_ll ,O4
.. " t q7'_15 1.84 .64
•, _ttl218 1.511 ,64
" ' v+:taO 1.84 .68
tooa=a t.88 ,68
' Io1224 I, 04 .68
!- + 1111_271P 1.5I! ,61t
+j. l ti33_9 I. 512 .62
" 104231 I ,Of ,6"2
• ,, l 0_238 l . 46 . Oi
L
i .! t
i:
00000002-TSA05
!7" t
.:i 911 .....
! "_i; TF*qq¢'DATI_, 10/14/19111 It 130NTI_CT _0, 4,q-*IW_lll PIIOJEP+T _WA .
I +:j
I, TYI*E-Oq II11_I Tl_+llglOll 7KllqlOll- e IIlPC_IIIF, II IiAIIP+ I1671i06
+ ,,i + TD;T IIIIIPJ+'TIOII Iii !JP mII'l'li;ltl/*hv I,GII/P,P,I_ATIPATIOU BPEQIII_N nAPE _AYttiUI.,Mi
; 'it' TEIIIq.;ll,ITUItl' _ll,llli lll,tl, C, IWI'IIIIITY iltt,_ :
-..' CYCI+Illll FIU:O,- .......... I0._0 lll;li'P#+ m LP.NIiTII (IN) ......... IP,OlliO ,. '.
. :?.
_.:Fi. pliliGTIOll GI':X IUIG,MUI,7--- IO,i_o IO0,OO * I¢111711 (llii .......... I,II00
_lllAm IPlTt; ............... 090.tlo liZ i, TIIICKItF._ttI (lit) .... "- .046
.... ! OPI,:I_TOIt - 1 t/ALKP+Ii i
• ':' Oi*F,IUYFOII iU I
i :if!,. Illil '_Ikllll I11 lllMIlilllllllllllllKl lllllillUllllllll MIlIII iII Illilllltll IIIIIIIII111 litl lllillllllll IIIIItGIIAll, TYPE LOll El(Ill CAl.-LOW GAL,-IIlGII GAIII; LI_N, I)D;ClllP'I'ION
_+i_i It 49 .(1111 I0,010 O,OOIIO0 IO00,O000, O.O_oO0 ll_0il L, CI_LL
[ +,.+; i' 4a ,OIO 10.Of0 O.O0000 .litOOO tt,BOctO0 LOllS. I_7, ,6 4') ,OlO IO, 0 Ill o, o0o00 ,0191'0 ,9ll4.8o L,AT, EXT, .,'_
I ii+:
_,,.+
=tt .°
:_+.11 l+pt:eiimlt +17.o+
_-_.q.:i--. G_I_I.E * STATIC LOttO. IWil^lllll LOl_d. O119)_*(t)MODULUI,I_(1,:+06) ItOIIULUI!;_(l_+Ol_)
..... lligO 1.15B 1.88 .69
.-'_'. I_911 I,58 .69
It194 + I .Oil ,69
.,_,. I_s 1.sO .69
:2 1898 1.0B ,69
• q 1400 I. 8O .69
,.+: 1418 I.OG ,69
._.!; 14:,l ! .llli .lt914_9 1,88 ,69
+.! 1.14_ l.#ii .+_
j,il 1411111 l.Oqi .(19
-.. I 1464 1,88 ,G9
- t479 i.Oit .69
1411_ 1. lib ,69
" '" _dml t.mi .+9
li I¢lttt 1.rot .197.,t 1789 ! ,lib ,69
--: i7 18B9 I,I18 ,li_I 19119 I,G8 ,69
.+_ .. _OOO I,II8 ,69
i. 1; nlti<_ 1.o8 .69
--" r< _290 I " 57 ' 69
7i2' ' I_90 I • 88 , 69tKi91 1. 013 .69
911911, 1,88 ,69
- ,.; Ii397 1.89 .TO
-L,;..:+I. _a_9 1._8 .e9?.:_1 I ,_O ,69
.: tl4.:)4 1. lib . G9
9406 I • lii:l ,69
_;'.: 1041011 I, all .69
11411 l,ttO ,69
' 7 i,_! 484 1.80 ,69
t114,'t? 1._,8 ,ell
UI':..'-. 414eo I. el .tlvn isos l. 8it ._9
- ":_! _,1821' 1.88 . _97 issO :.s8 ,_9
-_'" . t31 I178 I.88 ,69
.-,: 9 1897 1 • lib ,64
.... + Itilb20 1.00 ,60
_ ',.il ".+.ll1"35 I, 58 ,bil IllOilOgO I, Oil ,68
_-io;_ h
_. 4(I=U2G 1,88 ,69
,,._ 1It,2;}{,6 1, lit :_I' - (,l)_;,.,) I, 87
,',! i_lltlt137 1 • lip , Gl
+, p" i_*lil031 1,08 ,6Y
'i; t_ 7oclo_o I. 87 ,_O7 lifO01 I• ll6 ,6EJ
= Y"" P2t1106 I, 5G +68
_'.;" 7_1:11It I 1,1,6 .611
'_ 7<tl liio 1,116 ,68
. .-._. 7tt'J lti3 1.811 ,lit7iiU208 i. 54 ,60
_' 77U_31ti 1, ll4 ,6'_
_',"_ 77U24G I,04 ,68
_._. 77,):.141i 1. lltl . i_?
"+' 7110231 I, 8I! , I_?
,_ r 7111_511 1, (ill ,li?
' _" ?11:236 1,82 .67
'i"ti'1239 1. _ I ,66
= ' ' i'. ?it 126 1 1, Oil ,61%
'• 71|52(_4 I • BO • 66
; ?£lt,21,tl I* 41) .65
' i 7117269 1.46 ,64
--vG . , ,
• , ...................
:.+_'++77':..... .'_'++_. +. + ,: = L .+++':/L " + +" ~ .......... + .......... ' i+" . L .++ <+--+; +.........................." + ;_ +.++., :._. +..*.:.........................." _....;:......
00000002-TSA06
+I)/_P+ IOtlt}/19111 I IIOIt_tAWI' I10. 40-11_1[1| PI_JECT IIMIA
'I'YP£-II'; IIB'_I TIC+Ill,ION T_Ifl+IOYI • I+P_;CII_P+NIt&PIP+ tl6_G07
TI+'_T IIIIIECTII,II IK (Ip s
M,+,'I'I+;RI_I,r+,-+hPIW,P,,P,IVRP.8OT; PAI'ICIV • _PP_IPIE_I _;Ii_P+ I't_+C'PAMC_
'I'F+HIgI|STIII%L_t.l,OO DL',G,C. IIURID|T_P 9G.OP. =
CY!:I,I_It; l"lW.d.-- ......... lO,OO IIER'I'Z ,mI,P+II(_TA(l_IS ......... ?,000l't),<¢'.|'ll)ll GL+,.It_l_+_hT -'+- 1¢,00 I00,00 • Will'Ill (I_1) .......... I.+,._00
KCAN I_Ti..- ............ OUO.O0 1_ • Tlllt:k_l,l_ (IN) ..... .044
OPI;I_ATd__1 s
tlPF;I_TOIL_ t.
CIIAN, 'P'I'PE. LOW llldll CAI,-I+OW +AL-IIIGII +A_I£ I,,P+r<, OE+CKII'TIO_I
8 4_ .01_; I(I,01(I O.+'_OdO0lOOO.OAO0 O.OIN)OA IELI} L. CP-,_
7 41"13 .oI0 10.01_ O.OOUO0 ,07000 U,;}O000 L_;;C. _X'T.
6, 49 .010 lt_,Oi6 0.00000 .OlqTO .gU4UO LAT. I:;XT,
(:_:(:LI_,_ +_rATIC t+Ol_O. DYI_At_ICl,Olt4_o G(I'.I)*(P,+04))
_bULUS* ( 1,++00) Ht)DULt;_lm(_+06)
_I 1.09 .613
I1 1.811 ,+8
2" 1•08 .1,8
19 I. 68 ,68
'2.9 1,58 +68
_9 +I,88 .68
t.Oll .681,08 . 11
O_ 1,58 +68
79 1, t+1_ ,68
8<) 1,89 +61t
Iq9 I,+6
t_lO0 1,1_9 .69
400 1. sq .68
_loO I, o11 ,6B()+sO t, 59 .6tl
'tO0 _, +8 ,68
tlOl 1+59 .69
901 ! .t_l_ .60
ioo! 1.OO .6B
goo4 1. o9 .69
t+o0'? 1,89 .69
400q t. 60 •?0
t;O12 1.89 ,09
1+014 1.60 .09
7o17 1.59 ,69
,+o++._2 l. 09 .69
10028 !. 89 +69
tmo?6 - I. 89 .6q
40104 1•89 .64
0180 I. 60 .69
1_o1_16 I.B9 .69
7it IIIB I. 60 .69
IltlUOq! 1 •60 .6q
t_O2tlll 1.60 .6q
lllO_b I l, _I) ,6+
2t10_.21_ I. _9 .69
_'P_IT14 I •D;_ .6q
_IW1740 I, _Q' , b4)
_++0707 l, 89 ,69
t|O0_+_4 |, 159 ,69
t+lOB20 I, 89 ,69
_;4o,_01 l, 89 ,69
:- + _1_O',)'J? l •B9 . Gq
! :t(,o_)34 1,89 . G9
:+14_?0+J l ,aq ,6q
ttt,ll9 7b I. 59 ,69
tI,,¢gPB l, llq .69
,. t_TOqltl' I. 89 .69
+ tit 19114 i. aq . +g
_'_a'lllG I, _g ,6q
tlP4992 1. BY ,69
:l';'t+qqS I. _q ,69
+, tl?6qOT g, _,q ,6q
.
_t
++ • • +++.... .+ ++
........... +
loo ORIGHNALPA(_E,|$
N6'7508 .o,,,.oo, .
o
'rP_T D,XTF+ IOIlAZlQIi.I I l_Ofl'l'll/¢? N0, 40-1lOOl_ PI'IOJP+C?PAPA
It
TYI'g-(Y) 11+021 "l_+Nl_lOfl¢FJIBION ..,_ RPECI.P_N HM_ N6?II00o
TEmT I)IP,I+;CTIOll !_ tip +14WKILIM+I e-ID?DIZP,,,£,Ib+'£P,OO,'1PATIO0 s flP£CI4_H l_tl,,_P.,.I_..CTA,NOI,,IIJ_
_I;rH.I.;II_TUIU;_11,00 I)I._G. l]+ IIUPIIDITY _U,OTI s
Yt:LIN_ I,'IU'_,I,-.......... IO,OO I_ItT'Z a LP+fIOTfl(IN) ......... 7,OO0 "++
FUNCTION (_I;N I_PlI],ffiR,T--- l_.O0 IO0.O0 m WIDTll (IH) +'......... l._lO0
6CMI ILtTI'_............... 020,.00 1_ • TIIICI_E_g (|It) ...... .044'
OPI'_It_TOR#l 81_1PPI_N l
OPgl_TOR *:_
81881_sax_m,m,mk_In_.a_¢mawasBlltasiwsmnm_¢neaall¢¢aocatttlma_lnaas_tsa _88_B
ClL_I, 'rY_£ LOW BIGB CM,-LOW CAL-Itt(_tl GA_t'- LP-.H, I)I:'+t+CRIPTION
ill 4_ ,Olfl 10,010 0,01)000 I000.0000 O.OOeO0 11_1_L, _I_,
7 4a .o_olo,oJs 0.00000 .m'ooo s,tmo_ Lore;, ££_,, .+6 _ ,010 10,01_ O, 00 90 ,0 I_'ZO ,984_.0 ilT, . ,"
I_P£CIHP_ s NOTIS08
CYCLP.• I+IT,+,,TI(_LORO. ilYN,A,_II(_,LO_O. G(I_)#(P..t.ll_)
I,IDDULt.t_+qP.+06) IqODULUS_(I_'061
8 1._+
6 l, 6(} .68
t' 1.29 .68
9 1,61 .68
: _:. 19 1,_9 ,68 •
29 t. a9 .61;
89 1.89 .68
4_ 1.eo .68
" 6_ t .8_
80 1.60 .68
90 1,61 ,68
100 1.60 .4S8
199 1.40 .:.8
400 1.60
sot 1,60 .68
601 1.60 ,6_1
' 'tot ; ,09 ,68
80_ 1,61 .158
: 90D l, 60 ,68
too_ 1,61 ,08[ _oOe 1,88 , K?
• 8Ol0 l ,_9 .6fl
. 44214 t .89 ,68
' 8017 I.U.9 ,68
eo.91 1.60 ,68
?o=s 1.60 . e8
ito_ l. 60 ,68
9082 1. _0 . e8
IO036 1,58 , _t_
_oo74 1,61 ,66
8o11_ l.6t ,68
40149 1.89 .68
: 00187 1,60 ,61t
_O:Z:ZI_ 1.89 ,68
?0...68 !. 89 ,68
.0001 l. GO .68
90889 1•61 ,69
1003?? l. 6@ .68
900?64 I. 59 ,61_ ,
trot tt+8 1.8_ .e8
40183? l, 89 ,61t
t_O! _;_8 i. 89 ,68
_2079 t. 89 ,68
04%1119 I .tl_ .68
80_'160 1,88 .68
_72'.!41 I, _9
.'., 811_88 I ,_9 .el_ 't
• eo2tle2 i. 88 • _?
1240:] 1.60 .68
6_u44_ I, 09 .61_
628468 1,59 ,68 i
46294_2 I. 09 . ell _
L" 6804?6 I. 89 .68
6_]_1480 1._9 +G8
e_2484 1.89 , _8
688488 l. 60 ;68
', 6tt_192 l. _ .68
6_45495 t. 60 .6fl
"" _{J6_O0 J, 60 . _fl
6_17004 1.60 .68
L
............... - ++_.+--++.......... :..... + ..... _.__.+_ ................................... _-+ .... .:+-+:.+/_+.... .. _-- ..+_?-:-,:_,---_
4 _
00000002-TSA08
i J'
i'.:.
i01
Om_IINAI.PA_ |_
OFpoo__+qUAmY
N87t..,t02 ...
'PP.f.ITDATE 9100/19flI $ (:bI(TRAI_ 1_0.,...4_1'-08_1S PItOJ_L_P II/t_Aii
TYPE-Oq I11}_I TF;+M_Iall'I'_N_IOll s ffPP+CIKP+IqIAPI_ I_6'14011
'PEtiT I_IItEI:TiON IN UP u
". ItA.TEKIAI.t ,-67.0,OIVRP,40'I VATIGfI_I_+ : NPI_II_+N I_IAPP+_GT/UIOULA]ITI,++pIIq,.I_TUItP,DII.O0 1)_6. 1_, I_IfIII}ITY "J8.0_
• CYCI.IIIP, l+'ItI.IJ,- ......... :. I0,00 IW,It'P& I, LP+N{¢'I'II(IH) ......... ?.l_llJ
' PUNCTII;INGI',NI_I_,IPJLT _" I0,11(! lOO.00 • WIDTI! (IIl_ .......... 1,8011 .
"_ _CAN I_'I'_ ............... 020.00 I]Z e, T]IICI041_ (I1i) ...... ,044 " "
OP_".I_A'P(,IIIB PIOIIA/q Ill
ss #8st sssmsdt+mmswlmssm_mts_mmlSlSmmsmmsstml_st_msm_8_su_ls_8_1888_s88_slm
CIIA_I, TYt'E LOW PIIGII GAL-L@_' CAt,,-IlIGII CA+;I_LEN. DI_t_GHIPTION
fl 4Lt -,(11_ 1o.o00 0.0111100 1000.0o(10 0.00000 IgLPIL. CPJ,_
7 48 .010 I0,0_o 0.0000_) .07000 0._,0000 LOll(;, _'P.
6 49 .010 I0,0|11 O.004_00 .01970 J/641}0 LAT. EXLI.
,+- .
00000002-TSA09
: +1-02 -.-
OfllGINApaE
N67L 03
TI_I" IIA'I'I_ I0/168"19111 It CON-TiIACTRU, 49-1)tl8= PI_O,IPRTNAflA
ii
q_'PR-flq llll_l 'rl_31_lONTP.NRION Ik flPP_II'I_M NAI'IR 11074011
1T+mTIIIIIEI,'TIIIN lq lip =
MA'I+FIIAI.' +'-(*?, b, CI_'I+;.P,_1+1 PATll_l,r_+ m RPI+_II_P+NRIIAPP.,I_:L-"TAHCUI.,AXI_
tl+'.llq'_ItA1"Ulll+_UII.IIO III".U, C, IIUIIIIII,'P'Yl_9,Aflt
CYCI.IN(} I.'IU_.(+,-.......... lU.O0 IIP+IIW+ = LP+NOTII.i IN+......... ,,Oral
FUNCTION CI.;NIUtI_,I_LT ..... lO,ml LI+/IOO,@O_ WITII (II+1 .......... l,OOOHI:AN I A'I'I.".. ........... [l_lli, O0 ... Tll4.Clgtl+_t"l (IJt) ...... ,046 .
OIT.t:ILA'I'OILI I x
OI'}.II.NP*31_.+'Q I
ma,,,a,+xxmm,lmaamtmxsmxmamattaxxmenxmxnmxmmmmxxxmxmmxxmmxmxmnxx=um=mmmm=x.mxmn
CIIAN, TYPE I.,01¢ 11'1311 CAI.-I.XtW CAL-ilI(+II O,K;E 16'.N, DEI+CIIIP'PtON
fl 4= ,011_ IP.,olo o.00o00 tOoo,ool+_ 0,0011110 IK],II I.,.
? 40 ,010 IO,OIB o,00000 ,A+'_IO0 O,IN_O00 I,O_Pv,i_){'P,
6 4q ,OiO 111.0111 O.OOOO0 ,OlY?O .9114U0 LA'P, i_1',
,,+
_PECI I_N 1 R_T400
C¥C1_ # t4+I'ATI_ I_H_. DTHAHIC LOHO. _(I_)*(E „|_ll)UULI_x( _+06+ NODUI_H_(£*00)
, 1.,* ,.8, .6+
G 1,07
, l.OO ,6Y
9 1.8? .67
1# t.88 .67
39 1,87 ,6T
89 |,88 .6?
4_ 1._8 ,TO
89 1,88 .6fl
69 1.8, .6?
99 1.8T .6?
199 l,_ ,62
808 1.88 ,68
400 I.aA .68
_10 1,88 ,67
601 1,89 ,_
701 l.O ,6?
H_l l.a_ .68
901 1.68 ._,
1002 1,58 .68
_Ot_ 1.88 .6?
_0_7 1.89 .68
+oto t.s9 ._e _8018 1,67 .62
fiOI6 1.86 ,+'
7019 1,89 ,6_ !
UO2_ I. B9 .68
"024 1.80 ,68
10o=7 1,89 .68
_0086 1.88 .GO
_0084 1.88 ,67
4011R 1,89 ,60
00141 1.59 .G8 1
+016# 1.89 .G8
701+A 1,60 ,5_
6039? 1,60 ,e8
_0_88 1.89 ._,
11,0_i_ 1.60 :_UltO_o9 ,88
HO01_G I •GI ,69
4,'1148 1.89 :_50 488 I.
_o 17_6 1,8G .. .68
711_t1_a 1,09 .68|_d23 1.89 ,58
_02_G 1.8 .68
_2261_I_ 1.8_ .GO
_4_780 1,88 ,
98=761 1,89 ,68
+7_849 1.8+ ,68
gf12_?4 I,89 .68
_u_t_ 1.88 ,67
1110_986 I •09 .68
IO 1_9o, I +88 ,68
1111_970 I, 88 • 3
11114978 I,60 *.+
I015+76 1,89 ,6B
"" 101+_7+ 1.8, '.60
101791EI 1,89 .68
IOIBY8B i,SY ,68
IOt+9OB 1.87 ,6?
IOU0998 I,+O ,88
1021998 1,60 .+0
1033_0B i.B_ 1,89 .50
00000002-TSA10
'rhlz_ appendix lnc'llld_n n_rmnl'l_,Qd plot_ t_f tht_ dynamJ,c modul.u_ for
, ht_th the 11t4512H nnd the 1 2u.tnral.nattaa. Additionally, por" tho.
rcqttoat of tho NASA-l,nng_uy Progrnra MonLeor, nornml,ize.d p.lro_ of 1:12 Cot
lamt, nates nr_ also included.
_ae.-I+4512_
!'i
il,
!,
!'
I
'1
t,
I
r
f,
Ii
,}
_1 .. . 9
00000002-TSA11

i05
gI_UNAL PA_ Ig
OFpo0_Qu_.l_..
/
%
, ,
u)
t_
I
_ii ¸
£2' I GI '_ @0' I L8'@ SL @
( _ I ) 0 03Z I 7UNUON ,
• Y . .... '
00000002-TSA13
ORIOtNA1.P^OIIS
OFPOOR_ALffY
+ +
i
t
i
t
I
:PlO I
• .o +..j
>-.
._1 -
_ m O
Om __1
-J
Z _o ._ _ •
LLJ_IO ,_I"
Z ry I--
LLI l----J
(_..4L.LJ t0 _' t---,-J
(I.UJZ>- (_
r_ O._--,r.) - •
41
I
8
I , " T' '_ <_
SP,"t £t' t ea' _ LB' + SL.' I)
sn-lnaoN -IUNICIn.LIONO-I (]3ZISUIA_ION
90I
--2_:.._.. ..........................................i.......................................:....... ......... _c ........_(-......_......... ;_.................. T....... _"...... _ ..................... :"';++='--;-+........._............. ...." _.,_. .......
00000002-TSA14
1()7.. ........................
® ww _C,O
_J_
_ o o_
.J
_w i M '1
,", C3tY
E rUG: _ i mO: _J),,.-.,_LI.
Z f,/)'-, _.i "
wO 0 _ _J
O_ _-
(J _cF-J
(t W z >- , _ ;J/) (L_-,_
,; Q'
r _ _..... i o
_" S_.' I EI' I 0g' I L8'e SL e
" 10 (]3ZITUWSON
O0000002-TSB01
OAI_NAt.eAQ|I
oe eoo_QUALrrV
0') ++
" "_ O) _L_
L_ _L_ lJJ
(.D
>-
0
, .09
_ m0
O_ -J
_1
=E (.bE U_i _)
. ¢I:(/)z_ _
" Z o')o i •W-JO OJ
Z t_ _-
W h-.J t
_E: r¢)rr 01
H HIJJ
U _h-.J
LU EHO (_
...."_' (:}.WZ_
_" _ n i..-__ •
.I
• S2'! 8_'[ eO'! L8"O SL 0
SNTN_ON 7UNIQNLION07 Q3ZITUNNON
I,lii I ,)!
":-,_. . . h,,
O0000002--I:SB02
i 1(19
I
• °; OI_,GINALPAGEIgI
i OIe POORQUALITY
i
-q- . ;
I
• : _
CO
" SE_"I E'I' I 0_, [ _8'0 SL.0( 8 I_) O (]3Z 17UN_ON
- ' O00000(J2-TSB03
,, ::t" U_
_ "+°e
® '"W _(/3
Z 0.1CU,-4
>-
®0
-1 t
On, /
_J
mZl, _
Z (_0 - ""
LLI._10
Z r,, I--
W _--_ I _..
0,. L_Z>-
I:L_O ...... •
i
• i
S_' _ GI' [ gg' I L8"g fi/_. 0 I
' SNqNCION -IUNIqN±IONOq (]3ZI-IUIAI_ON I
1
i
OII i
O0000002-TSB04
, Iii
,!
i: ORIOII_I.PAtti! Ill
! OF POOR QUALITY
1
I.
-I !
i,
I.' i_
; -_F
o
[ t_ =-m
, !E= ®_
, ® ww _...
_uJ
"_*. I._ _OCO "LIJ
i .-,- ..® _1.: Z ,-_ tO ,'-_
>-.
•i: r_)li _.
t -(_9
-J t mC;_,. _
O,l_-_ III.
ILl ,_,-,_--4 _i_
i- Z 03,-* "
': Z CK l--
i _ _:00
i _ v 1-- _,l
.i
C_ G_,--,(._
I,--t
i , T ,
5Z' t. E:_' [, gg" _ /..8'g SL g( _ ; ) 0 03Z IqNN_ION
O0000002-TSB05
ORIGINALPAGlZIS
OF__P_O.QS_UALITY
,.:- IS)
(.O
_j!:;_
:,i ." If)
;'. :::I.r,D
_!" If) -t. +
_ _ I..J.IL_ _e_O')-':c_, O') =" LI3
,_ I.¢') O,.I::t"_ :LLI
;:T-'___i :: Z OJOJO_
-:.i:"7" >"
;" O_ CS_
¢'_L.I.I
- -:.. on, ._
-_i" r. _ ,_ _.t .
L_-JO 1t1_ -
", _ 0")_ O0".',' I.-.iI.l.J '
-_ ' 0 vI-....I
U..I
"_., 0- I.J.IZ>...
: ,le' .,,
>,!, _
| ! _ I •
_. Sa't e:_' t OO'_ z,e'e s/..,"o
i SIq-IIqGON "tL:::INI (]lqJ.I ONOq (337 1q_NSON'",
_ e', r
!;
o i'- !1. gI[
h
O0000002-TSB06
113 ................
O_tGINALPAOE18
OF POORI_AI.II"Y
I
I: S_'I e['[ 00'; L8'O SL'8 i(_T)O 03zIquNNON
i
O0000002-TSB07
tO
_CD
® uJuJ _U?
_, _, _ _:mI
Z ,-, _ U:) ............. "d_ (Dii
>-.
! 0') m
:o _(D
! on_ i _J
i LLt -i._ .'<:[:: OCI: "_ If) _)
(3: £,0Z LL O'J _)
Z 090 ".'.I "
LLI..J0 OJ
Z rv t-
i- LU I"- _,I "if'
Z: (/) a: o')
i---4LLI
C..) v I-.- J
O. LLIZ >- (_
_L _ £.)
_ se'[ e_'_ ee'_ &8'8 s&'ei .
SNqN_OW q_NI_NLIONOq 03ZIq_WNON
. _[t
O0000002-TSB08
i.
t'" 115i.
OI_INAL PA@EIS
OFPOOR_ ..........................................................................................
¢.0
(_)0 03EIRUW_ON
....................................... • o,
O0000002-TSB09
ORIGINALPAGE_
4
(D
D
Q
L_ ,
ww _00
u__ • =;_Z
.J
m 0
_m
o_ -.J
.J
_I: ¢DZLL 0_
Z OOQ
I.U._I0 (M
Z _ I--
LLI l---J
:E C/'J_ _,/)
_-.-_LLI
O. LLIZ >-- _;_
r,_ _,,_--_(=)
_' _ _I' _ @@' I L8'@ gL @
• SN-IN(]OW -IUNI(]NLI_NO-I (_Z I-]UW_ON
9Tl
O0000002-TSB10
ORIGINAL PAGE IS
OFPOORQUALITY
J
O0000002-TSB1
• "L
I/II41GtNAL,PAQ_I_J
llgORqUAkrrV
i •
i--- tO ........................ _....
® l.uu3 _U')
+.+5 I_ _+_,"-+0') 41 LJ.Iu+ mtnm _.
:P • .O:> ._J
.,_°_. z ,--+oJ :.I" il_ (")>-+
+:_ Ill
_ _.c':).
i nLU ..j
-1 i
_-- ILl -_-'+ N
l.O m
(,0Z LL (It) _!_
i z ,,,o ,!
•' LLI.J Q _1
- Z I_ I--
i UJ I-- ..j
+ =E':++_ _ t,J:l ,it
+ . +
+ ' H HILl It
!, ILl E I--,-+(J
" gO I:LH L) "
"'! il e-.i
I
• I i
!=, r T I' .......... I................. <t_ ._
; :" S_' I Et' [ gO' [ L8'_) S/. 0 '
+;+-. S[1lrl(]ON qUN I Qnl I ONO'-I d!-JZI qUNNON i
' ' ' t411
00000002-TSB12
I;, 1.19
_AI. PAGEI_
oe_eOol__.QUAl.rrY
..... _ O0000002-TSB13
oma_L. PAa6IS
OFF_On_AU_
• !
b_
. £_'! eI'_ _e'i &8'e £A g
SN"IN(]ON "I_NIONJ. IONO'I G3ZI'IUN;90N
oz[
......... " "............. ' ............. " ........:"-_"_00O0_:SB-_O002-T 14
121
OR_tNAL PA@E18 "
OF POORQUALITY
LO
,_ . ., . .....
O0000002-TSC01
ORIGINAL,PAQE If.t
OF pOOR QUAIJTY !
to
W
"-' + _,._0,.)® l.,n..IW :::J"
• .m _J
Z ,-I _ (_ r,_)
!, • >_
J
,"_w M
°j tlt
r,DEZ;
CE r,,OZ Ia. 0") _ "_
o
Z _o tim ('uL.LI.JO
Z rv I--
LLI I-----.I
_.4 I--_I.[l m
I lJ II *--4r._ t
o. I.i.IZ >.-
Q,.l--_r.)
_p
.. cJ_:.I: £ _' _: _' 1: /..8' 0 S,'.
•, " SNqN(]ON q_JNI(]NIIONO-] (]3ZI-l_JN._ON
.,
3
-" °_'" ....... :' 000 "00_"--SC02002-T

ORIGINAL pA(II_ IS
OI¢ POOR QUALITY
_'_:1
Y:: .: :,-"._ :,, ,, .:
I75
ORIGINALPAQ_ II ..
OF POORQUALII_
................-........L' --_'..........._._............................. _.....................
00000002-TSC05
: , Wt#
t '', ' +
i +' + ' t
i , +"
l .+
+ •
+ :,
i +
u
.., ,.
+...... OIIIi_L PAQEt_ +
'+' OF POORQUALITY
FI
. :..?'.,
+'+;
.+. ,
:;,,_#, .
++_+. m
:-+" '+ +lh +I
+"" _<S_ +I
'+;++ _- /"" <_ LUW :_ ilt
,'"""+ +-'_ 1 +_,i g'" Z ,'_e.Jl_
+.-.. _ C_I
LTy, ,.
,.,- u >-
+
i+--;'. _ S. - m.o
+++: om I+ _ i_+
+ '+.' I*I °_
,,:." CI: _Z _ 03
=7" Z ff)O f -LLI_J 0Z ry I.--. ,.; LLI t-----I
LU (:_ _-_0 m..
K °
t
£_' I I_I'_ ee" t L.8'g SL. e
,:, SN-]N(]ON 7UNI GN110NO7 QgZ I qUNNON
,i
127
OI_IBINALPA(_EIS
01E_.QUALITY
: • _
_ _ mO
Z _ _ _ ,.4W_O
lz _
wz_
'! , _ _" i'' _
!i SE'I 81'I 00'I L8"@ _L 0C_
ii C21)O 03ZI7UN_ON ,
i
00000002-TSC07
t,17:l
00000002-TSC08
129
ORIGINALPAClE18
_ OF POOR-QUALII'Y
• ;., .
,%
CO
', .,
: .: ": ,
" 7.' U_
;-i. rob')
.,' ®®
_=_'_.. :3" 4" + ill
l.UUJ_:._" _ _ 0")::I" GO
_ "'' LO b, I',, _ 411 "
':"" =I" • -m _i"_ .,
i -.::,.. Z QOb- (.O...................... ._I :I
: C,_,)
___,,;.." ,
i:
__.. .. _ _._
- ,..,
;_: :o mC)
el:: CO,-_ l,J,. O_
_,. Z _,t),,-, tWOO t_-:: Z rv o--_" IaJ l--.J
',., _ _£:I::co ii
_": _ _-,,0LIJ III
..... (.,) _ I.- _I
I.Ll G: s--.4£_ ii
O. LLIZ >-
.:.': III
_-. - ,f
_: SZ' t £T' t 00' _ L8'O _L'O
_:-. ( _ I ) 0 03Z I 7UW_JON
,."
00000002-TSC09
Oi I
_::i:_::::;::.L::...... .. " , "..... _. ......_±:.._:.:_::::..:_::::,,..,,___ _:., _ :.:. _;...:,__.., ....__ ..: .=_ .... "- ,:::-:_?::_::::..........::::::::::::::::::::::::
O0000002-TSClO
131
Ot_llNAl,,,pAI]F.Ifl
{ili POORQUAI,tT¥.
: #
• ; "{j_
: LO
_Lo
• LO +4" tt
WLU_O _OO: _ _ C{:)::I"
,.. ::3- • °tO
Z _ C'-L_ (j .......................................
>.-
; i (_)
•J m 0
_w _J
,-, OeV _i
OJ_-_ .
_r.4, .j
Z _'-, _ *WOO OJ
!Z O_ F-ILl h-.J
.- Z: (/) C:I:r_
• 0 _ _-"-J
t
t
I
I
S_' [ el' I 60' [ LS"O SL'9
(_ [)0 (]3ZI7UNNON
O0000002-TSC11
ORIGINALPAGE18
OF POORQUALITY
? °
m ,"
,-._r,.o t
W U.IU:)
, .m >_
m _
... _,,, _j
j
i'; ILl • _-4 I I_
Z O0
W-JO _I
UJ I-- ...J
_-_IJJ "_
," 0 _
• _ uJZ_-
= C/) tL_'_O - "
•
t
i..... i T i _
; £_' I_ G_' [ 80' i L8'O £L'e
SI7717dON 7UNI(]nlION07 (]3zIqNN_ON
.-.,
, e
00000002-TS012
133
ORlalNALPAQEIS
OFPOORQUALITY _
00000002-TSC13
OmQ_ALFAaEIS
OFpO0_QU_ ............
,,[ ,
00000002-TSC14
00000002-TSD01
! _7
I
ORIGINAL ":"
OF POORQUAi,I'i¥
(,0
m
It)
_LO t
o wwc0 _.00LO O) LO_\1
Z _OU_ --J
i r,.2
C.)
:_ I mOd'_L_O_ ...J
C_ 0")_ LL _ Q I
Z 000 w. •
W-JO ._" CU
Z I_ I'-- _ IW _--J I
O')cTI"(,O _ I
H ,-_W t1( :
C) _. I-- ..J
_g
_2.,' I E:l ' ]_ gO' [ L8' 0 SL' 0
' S,t77NdON 7UN IGN110NO7 d3Z I7UN_ON
41.I
:;:_,II ' " O00002-TS -2O0 DO
-G_"&" '
137
ORaL PAa_lU
OF POORQUALITY
00000002-TSD03
oFpOORQUAU_
o
Z ,"CUt"- (,-)
>-.
• r4')
_" _.r,b
._1 -
QuJ
o_ ._1
..J
Z COO -
LJJ_J0 t"U
Z ad I== ._
LLJ I--_I 'i
_x_I--._I
_ _"_O - "
r -r _.................l
S_' ! E !'T 00' ! /.8'0 S/."
_: SN-INC]O_ qL!N I (313119NO-1 (337.I -iUPI_]ON
",.- 'L . "
.... 00000002-TsD04_-"
I'I_)
i O_G|NAL PAGE10
Of POORQUALITY
"G
LO
7_
:3" ++
:3" • ,r-_ ::3' :
Z L'-,_ _ -.
_W
Wb_O OU
Z r_ _- 8t
I_l t--_l
tie
_;?' I _.I' ! 00' I 1,8'0 SL 0
" l l { P__,I ) 0 (]BE 17U;480N
00000002-TSD05
: .. '.
!i,. oRINAL PAGElib
i _, _ POORQUALITV
_..- Z t_
": ti_ C5 0
_? _- I_ I--
ii.'_i_: I"....... -I" i ...........T "
( 8 t ) O (]3Z I 9UNaON
.!
J"" i
- i
.J
,.... (1_;1 i
._,. •
_ .... ..._......___ ...... ....................................
.... ,_-_ .....\?. - ....... _.... ,.. . . ,
-_-_:;":'_:_" ' '_\' ' "'" __".'_-. _ '" ". , .,_._m_,._ ....... .._ ....... , ..... ,_. _._ .............
..... .........."-:_.-._,,_,L_:i..__
141
ORIGINAl.PAGEIS
OF POOR QUALIT_
e
I,I. _'_
(10 • o{.D
t >"
i L.:)
"GO
" ! -_w _jO_E_ -1
_ • J...4 N
cr ra_Zl_ vJ ,.
Z OOC) )W..J C) CUZ _ e-
lJJ t-- ..J
U _ I-- -J
13. LUZ >-"
o 1
I i J i
S_' ! £[' T ee" [ LB'O SL'_
' SN7N(]OW 7UNI(]NIION07 (]3ZI7_W_ON
.... v .
00000002-TSD07
" 0Ri_IMALPAe[I_
_I_.LI00LQUALITY i :!
tO
t ! _
m
:S'iD 'I
; E) -I-"-l- (D
® LULU_- _ 09
:::r - -LD
_rm. jZ ,-* b.l.IJ_ I_
t f,..)"
I >"
; r,J
-1
_m
o_ ._1
.J
E (DEI: t,D i_
E r,,gZ LL (_ (_
Z GOO _ •
W-JO I
Z ¢_ I--
I_ 1.- ..J
. Z: (/) E f,'_
O E t--- ..J
ILl G: _-4U il i_
• D. LLIZ _-
¢_ Q._-_O _ - ,,_
t
I
I
_m
. S_" [ el:' T 00' [ L8'0 SL'O
-, SN']N(]ON q_NI(]OLIONO-] (]3ZI-IUN_ON
_i.; ,::....:...... _.......
00000002-TSD08

,i
°L_
e
m
l_ +4-00
LLtW_ 1
Z ,"_1 _ • i
I (.2
• >-
C)
°r,D
_ m 0t'_ laj
O_ ._1
C_ _OZLL _
Z 4_00 n. •
LU_JO I Od
Z OJ h-
UJ l---J
LU CI:HO •
r...... _ _ ' i
" S2." [ I_I" I 80' t z8'0 gZ, 0
S[7-1NCION7UN I CIN119N07 CI3Z17UNNON .,.
W,'I
00000002-TSD10
145
_: ORIQINAI.PAG_ I_
OF POORQUALITY
° .
.I E
i
-'i $ 4_
"_ $w
' coI.r) t
"I r,- + t ® ua,,,® _ .. 09
. ¢D _¢0_ _,
•t m _:o,_ .:W
=- .._ _j
• O
• >-
i 0
:.,_
,.; .j -m(_:-'
: _laJ
'" ,-,On, --J
Z: _CI: IS)
E 03 ,-, U. G)
-_' ml
, IJJOO _ "
!Z 0_ P-!, ILl l'-J
'i E (_o:m t
' _ M I.L.I tt
ILl OK_-4¢J t
0. LIJZ _-
..I I
1: '. I _
_. S_' [ £I ' [ ee' t z8' e s/.' e
i! ( _ I ) 9 (]371 "IWNaON
:
-i
00000002-TSD11
m!,
"''" il
• i "
' ORtG,_LPAGE|8
OFPOOR_ ............ '
• ,, (_
°
o
_ L_
: :='_0 m
:" O0 ++CO
_ • ._
.. Z ,-_OJ_ i
, • >-"
::. (.)
_,I
::::) mC)
,', w _I
- O(:_
.,.I
W oo,--,t
• Z: (.00: I.D
" _ (/)Z LL 0'_
: Z 00¢:::_ _I - "
.._ I..I.I.J0 C_I{_., Z _ I-
_'..' W I-- ..J
7.: C")0::0")
:" O,,, W Z >" _ '
')II
41.
"_ SF17NGOW7UNI(]NllON07 (]_ZI7UW_ON
i
00000002-TSD12
®(.0
°
m
c8Lt'_
O0 -,-  O0
LUL.LJ_D
t,_ _ 0")t',,
2: t_ t',-_ •
m (._ ,.
• >--.
• m 0
_ ILl
ou r,, ._J
Z O'J_-, _ - •
z _" I,-
I.- _.1
Z O00_O0 g"
_.I--..J
D.,_--._¢..)
lie
£Z' ;. £ I:' ! _' ! Z,8"_ £Z,
(__)0 03Z IqI:::tN;80N
O0000002-TSD13
r,
OI_IN_- PAQE18
pOORQUALITY
,ell/1
000000022TSD14
IIoq
ORIGINALPAGE:IB
OFPO0_QuAcrrv .......
¢.c)
Is)
0,.I + +_ ,It .
_'_ t,_lLU_ _,0I./3 (_ rd_;:.f"
, ._xJ __1Z Ln,-'_L'U
.r,..)
i >..
m (_)
_ .mo
c_m ._1
._I m
LLI oH III "<
:IC C._¢I U')
LLI.._10 C_
Z o_. |-
UJ I--,_J
q'J(:l._ Ill
LIJqLHL) _
O. LLIZ >-
(Jr)0.._'"C)
tl
£_' _ El' 1; 00' ! LB'e £L 0
sr'llrlClON ]UN I(]I"11ONO-I GgZ IqUNNON
"-..'. [ ." .... . ........ .'." "r-_ _.-
O0000002-TSE01
!,
j'
ORIGINAL,PAGB18
OI__pOQR,QUALI1'Y
:..,,
t "
t
"-'_. ._ _p
-"
o LO::r
Z L"_ LO
I >"
: _ _'(9
_ m O¢"_w
,", 0 w --I
Od_" ::::) t
I._ ,,,...,,.-,0--_ .'4
:[: (%10: _ It)
0: . _,-4 LL. O)
Z _,-" ._ "
WC_O _I_ CLI
:_ _. _-
W I----I
sw mo:m
_.4 I-4LO m
Vl-- _J
LJJ CEJ-4rj IK,
o.. WZ>-"
S2' [ E:T' f, 8_' t L8'8 5L'_
C_ I ) O (]37_17LJNSON
- O_T
OOOOOO02-TGE02
151
ORIGINAL PAlE 18
?. OFPOORqUAt.l_t
7, " :
: t
-', _D iU)
::I"U3 m
•4 ++00 I
" If) :::I"_ CD
-_ Z_IS) ('tJaO_D,.._Oj,..._,"_ _i_ " ::_I'_I
i >-
"ca • ® ('-) ii'
: OCZ: _ _,J. , :I
--I I i
a: o')z.u. o_ _ _.:-" Z CO0 •
- " "_ Z r_ _- ,'
:", IJJ I"- -J _i
_',: 0.., IJJZ >" _.
f,t)O.#=-_£.)
,II _ ,
-t: ,
.!
.... £2" _ St' _ e8' ! LB'e SL'e
,:.... SN7N(]ON 7UN I (:][711ON07 (]_Z 17UNNON
i"
.... Oooooo02-TSE03
OI_.IGIi'I_ |W"'I'"
ol_FOORQu_t.11_
i
•,-4 + I O0 III
® ww_ _00
JZ _0_ _-0
_ (_
e
• >-
0
-J tt -
_w ,, dP m 0
,--,On," ._ I
z_,-- _ -_d
moo _z _ _--
n l.z.IZ >-
ilI_. _"-_{._ _ _ .
| i i I @ II@@" @@@@@6 0@' @@@9&8 @@" @@@@£8 @@' @@_£_8 @@' @@@@@@
C_I )0 03ZI-ILtN_ON
Zs[
.r.
.!
O0000002-TSE04
!
.1.5:1
, ORIGINAL PA_ IS
: OF POOR QUALITY -
., I (_ f
° 1
• t
O'JCO
:' _ +4-
bJ
co • ._, ::r--
C)
• >_
C._
_.J
L._W
on, -J
E_
_ o0,-i
;: Z O: I--
_ _LLIC) _1_F- _J
' ! W LTH_ e
• 13- W_>-
@
@
"'_ _" I El' _ @O"[ L8"@ c;L'O
) SFI 717dON TUN I _[7 L I 9NO 7 (I:_Z 1 7UN_dON
l:
"LI
i:
i,
,':, ,j
_,
00000002-TSE05
i.j!
- OF_on QUALITY
,_ _ r_
._:L •
:; " (M + +
-" _ ww 03
-_. O0 01,I_ ,
.:.:!, z m_ C3
m(D
..J
": OO_ w
_ _J I
14.1 • ,-4
t,..")L _. II U')
13: (/)2-..:I I. O)
,::,' Z q)O _ "
W ,._I0 ! Od
Z O: _-
LI.I t-- _ !
• _: _(:]: O'J III
,-4 *-4IjJ i
C.) ._: _- .J
ttJ t_H_ I_ ,X_
:_. 0.. LLIZ._ _ ,I
e) G.._,_'_.r,.)
&/ ', Q
.i
.r ". _I_
., r ............... 1-................. _........... ! ................ -_
" s,"[ 61'I: ee' I Le'O .9/. 0
•L "
':: SrllNdOt,,l TUN [ (iN1 l ONOI (]-j/[ lltNNON
ORIGINALPA_ 9'_
..:!
._ .".. , .:. ,, . . , .... Y
k :,
?
,|
olUl_ pA6EiS
l 0 QuAm'v
I
i
: 1
J
t
;°."i
'_i" °
•,"_ _
mCD
r,. _r-.m --COc_ - --L_
=r' --_
Z _--_
,',mQac J
c£ bOZLL 0"_ _ '
Z 03Q = •
IJJ._/O _t_ ¢U
Z rv p
LU --_J
E 0_C£:{/_ tt
tJ E I---J
L;_ i:1. LLIZ >- ¢=
O) tl. _-_U
• _ ,-,4
S_' ; E;[' ]: OO"[ LS"0 c_L e
SN]N(]OM -IUNI(3N/IONO-I (]3ZI-IUH_dON
9SI
O0000002-TSE08
! :
O0000002-TSE09
O0000002-TS E10
!
15g
ORIGINAl. PAQE IS
OF POOR QUALII'Y
O0000002-TSE 11
•, - "l, , , , ;i
_ ,qr
q,
 ALrrv
i
/P
:'i ®
"l ..B
'_ O_
; ¢U  p .3t
ua,,,m _6,0
Z (,0',,-',(.0 --J -.
• 0
:: ,.OO 'I
• _._1
I l.,U -_ ..,:
:_ _ r_ .,am _ (_
G: OOZU. O_
'_:" Z CO0 .e - "
LIJ..J0 _I_ OJ
Z O_ I--
,.. 1.0 l--_J
f._el::C') I
(b v" I.- _I
:'; UJ (:I _-'_(_) ,I (_
_' O. _Z>-(O O.H£_ .
I _ .I_
I-
P
S_" I i_I '_ _" I /8' 8 SZ,
• SI'l-I/l(]ON-IUNI(]FIIIONO-I CI ZI-IUIAEION
• 09I /
O0000002-TSE12
161
ORm,_ALPAGEIS
OF POOR_UALITY
• .@@
Z _O_LO -d
>-
.._1 _
_t.Ll
On,' _.]
.-J I '
w" CDCY. t U9
COZO. CO CD
Z CO0
W--JO (_,
70_ I--
_ LLIZ >- 0
-_.._
i
I
£Z' ( £;' [ 6_)' t: LS'_ £L
snTnao_4 7UN IClnl !ON07 q3Z 17UNNON
O0000002-TS E13
OnIGINAI.PAQEt
OFpOORQU_|IY
WbJ_
CO • .l'- J
• L.)
.(,0
_w _lOn,,
..J •
W .H _II N
nt I--
W f-..J
(b _1--- J
n W ;Z "-.-
II
III
•_ ! i I" i
•_ - £_' ( E:_' ( Oe' t Le'o SL'O
i SN-INGON TUN I (]rll I ON07 (]3Z 17UN-NON
7
_' _[
O0000002-TS E] 4
_L
4'
: ]._'1
ORIGINALPAGE18
OFP-OOILQUALrrY
7
i
"Lt)
U3 Ä_0_
>-.
(J
• f_ e
_W
-J
G: Cr_Z LL. 0'; _;_
Z _0 = •
W...J 0 _ ¢'U
Z O_
LU t-- ..
E _nC_O_ •
ILl Cl:_-,(J tit
03 (3. "" (=) °
I
SNqN(]OW RUN-.QN/IONOq (J_ZI'IUW_JON.
........................... • • • " _i _.'t ..... _=_
O0000002-TSF01
pOFpoORQUAUTY
, i
1
I
U3  l g
WUJ_d
to • ._
._. Z to,--_::r --J
, _ _.0
• _ m O
-," _W
o_ -J
. _: ::::3 • ......
111 ,,.,.-.e ,'4
Z £oo _ _ •
. Z _ I--
W l-'-d
• _ _4W
_r
•
_. SlqqlqoON 7WNI (]0110NO7 03Z I 7UNSON
=2;
: _/4 [
' .. : . " _ : L: ..... _: _ . ' " " ........ " ....... "
NNNNAAAg_T_ _n")
16_. ..
OR mL PAE IS
' OF POOR QUALITY
_ ('0 tO elll_
r,, ++ m
:'_
' l_ ('Ut_ L_ _ :_LLJ
.., I_ • •l-. _jZ E),-_¢0
i (J
:. • >-(J
--" _LU::)'J _ mO,o_ -J
=E_ It
_" _J il
-,, LLI °_-"_ -'<
E (D_ i U_
Z.-OOO _ "
ILl .J 0 _U
Z (_ I--
LI.I I-- .J
-," =E f,_(,]:01 _II
H ILl 1t ..
O _.:P- -J
ILl 13:1"-4 L_ il e
LLI;_ ;_-
t
:, tll
e
• S_.' ! £I' I ee' I ,'8'0 SL. 0
SNTNOON -IUNICINLION0-1 03ZI-IUN 0N
- :_'¢_';'_:::':_':' ........ _ ............. _,....._. •........ '.............. _ ...... i,I ........ II i ................ I I I_llll I i l rill, "
O0000002-TSF03
(,D
{'I')(.0
(_ 4-+
CO _O_P_
b- (_JLO<_
£0 - -r,,
z (.0,--,,-4
i U
>--
.-1
::) _ mOQwon, _.1
,-1 t1_
1JJ ° _'_ _
CE fJ) Z I.L (_
Z _Q a "
UJ-JO _ N
I _ h-
UJ l- _J
E tr_ (::_r.D it
fJ v' I-- ._1
n LUZ >- _
D..._..IcJ
I
t}
,I
_' [ E:[' 1; iP6' _ L8'6 £L 9
" SOqfqC]ON qUNIC]OIIONOB (]3ZI-IUN ON
99I
• " .... '_'" -" " " .... " "'"' ._" !" "7._. _'" """" ': -" _7 '_' :_ "',,'7_'-":' '_:..'._"_':_:'[-T:_ ;:- ,"".'.';:'- • 'L_-,.-,-,, T'"'"-..... :_"_'"" . ...... ' _
O0000002-TSF04
i:.
167
ORIGINALPAGEI_i
•, OF POORQUALITY
,.!
i,
• _. m •
; LO
_ U')
V
® wuam CO
U) • .t'_
• >..
, I (._
:::) ":CD
" I _o"'" _.1 ,.Or'_,
.J t
ILl -_'_ i "<
E (,0Z LL O_
Z _J_O _ -¢UIJJJO
=,Z tv p.LU _-.J
Z: 01E f,O i
¢J EI--J
LLI CI:_-4U t e
n WZ>"
_ 0.,_,,0L) ........ tlt ,-*
. l
l
I
" i _ _'' _
g_" [ e [' [ ele' [ Le'e gL'O
,, SN-1NdON -1UNI CINI I 9NOq (]3Z I 7UN_JON
1
-!
I
f-,
• . ..... . . . ... .., ..... .. . • . . _ . . ,.. . , .... , ,,
O0000002-TSF05
' 1
::'; OIIIQINIkLFIkQEiS
OFPOORQuAUTy
¢.
i ;'7:.;
t
__:, LI)
i , tt
J ..,,'
• _(r)
. _ - -00 :;re"i _ Z LS),"*,-'_
i%,, Q
:,* . (_) (_
t.d
-; ,_ 0 n. I
'.:., _ O')C'_ _ •
_" LLJ-.JO I __
!<. z_-
• k_l F--_I
_* _IU il-
11._-_(..)
Iit
i
i
! ._, I-".......... I "T.... I
- S8' I IZL' I 00' i L8'O SL. 0
ii, '," Stl-Illk]Ol4 7UN 1_n,l. I ON[)] (I;_Z ] ILIN_ON
.
, i ,
: , l,l_l I
O0000002-TSF06
169
ORIGINALPAGEIS
OF POORQUALrI'3t'
_D
o
LD
(10(.0
o ww_ o_COLD _ 0")£0
C_, O.J/,.0O0 _ " LLI
lZ I_ ,-4,--,
cJ
"el)
...1
¢'_U.l
-1 tlt
Z 0')0 _ -
LLI._J0 _ 0_1
Z n,,' I--
LI.J I,--_.J
r,_) v" I.--..J
tl. l.ulZ >-
i t _ _
_' ! £ I" I _" _ L8"_ _/.,"_
, SNqN(]ON qUNIONllONOq (]3EI-IUN_ION
O0000002-TSF07
_ ORIGINAL PAGE IS
:) OF POOR QUALITY
, . m,
I
i
' t'* _
1
F !t I,_ "
mtl_ t
e;:,LOLOm _ 03
: _ CObOl/) IL
CO - -_D SZ LO_ (..)
i 0
• t1_
o_ _-(0
_ud _.J
', Orv
_j tt
ILl "_"_ t t,O (:_(9O:(3: r,,O7 LL O) _P
Z 0_0 Jl_ "OJ
• LU..IO (Z 0_. I-LLI 1-_1
:E: U_Q: (,0
,-,LO m
0 v I-- _l
IJJ CE_-, r,J t _D
Or) O.HO t
tle
_D
, £_" I £I' I 00' I L8'O £L'_)
SN-lCl(lOI,4 q_NI(lCllIONO-I _--IZI-I_N_ON
OLI
O0000002-TSF08
: i:
f,,
•_ 171
: : ORIGINALPAGEI
:- r
;, {
. !' f
:i)
-i):
!!iI (. C¢)_D
-,'_' _'. ('UbOb- I
i::_ _ ..® ,_ =;LU
_':." Z LO,'_b, _j
;i-I U
.CO (..)
-"-_ _ (_
--;.:_. ,",Lu re.C)
::-....i _ O0Z IJ. O) _.
o,:, Z G')C_
I,.U_I0 "
Z _' 1-- (M
"._ I.U I-- _.I
.. _ _ _-'_LIJ
•.I £.) _tl--_I
O_ LIJZ >- (_
•"." (/) O._-_£b (_
S_' I E_I ' I eel"I /8' @ SZ' e
-I. SN-IFICIOIAI-IUNI ON.LIONO-I 03ZI-IUIA_ON
O0000002-TSF09
ORKHNN.PAQEI'3.
OFPOORQUALITY
i:Zl
OOOOOO02-TSF10
ORIGINALPAGEm
OF POORQUALITY
".4
e.
¢D
_t
I
|..
O0 + + :::t" ,_.
Z. LQ,-,,¢D .... _ 0
•_ >..
c_w _d
o0r.
;. _I ii
C_ C_ZLL _
LI.I.J 0
:- Z nl k-
bl l---J i
E O0O:(J_ I
I_. I.LJZ •_-
CO O.*--_0
I
I
¢3_'I EI'I 00'I LB'O SL 0
" SN-IN(]ON -IWNIorllI9NOl CI3Z I-IUI4_ON
;:" ,'
OOOOOO02-TSF11
.,E
i "
I
,_ ®
, CO
:,! &l 4-4-,-4 t
WWO $
;" Z =I',-4,-4 a"
'.;- i 0
_'_" I >"
, .0") _O
_j _._
::o , ::3 _ -m 0
_I.LJ
o,',.,' _J ,
t"r 0') Z LL O_
Z O"JO ,_ - .
W-JO I ¢%1
Z C_ I--
: ILl k-..l
E 0")C£CO i
i..,_l,.iJ I
£3 Vl--.j ;L
LLI E t-4 __) I
O- I.lJZ _- 0Or) O, t-.4(J . ,
[ ,.
, £_' [ 6[' [ ee' ! LB'e £L O
SN7NGON 7UN I C]NI I ON07 (]gZ 17UNNON
[ /..
[ _LI
i ,,, .......... , ..... , • .-
• .. • '" _ ..... : _." :_7/:_ ._,. _ _ "..j(
OOOOOO02-TSF12
175
ORIGINALPAGEHI
OFPOORQUAk,fTY
t '" i '-r i
g_' I £I' I 00' I LB' 0 g/.. 0
SNqNEiON qUN IQNL I9N0-I (]3ZIqUNSON
. ... . .... ., _..
O0000002-TSF13
